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About this document 


This document applies to Succession Communication Server for 
Enterprise (CSE) 1000 systems. 

This document is a global document. Please contact your system supplier or 
your Nortel Networks representative to verify that the hardware and software 
described are supported in your area. 


Subject 

This document describes the following circuit cards supported by the 
Succession CSE 1000 Media Gateway and/or Media Gateway Expansion: 

• NTDK20 Succession System Controller Card 

• NTAK20 Clock Controller Daughterboard 

• NTVQOlxx Succession Media Card 

• NTVQ55AA ITG Pentium Card 

• NT6D70 SILC Line Card 

• NT6D71 UILC Line Card 

• NTBK22 MISP 

• NT8D14 Universal Trunk Card 

• NT8D15 E&M Trunk Card 

• NTAK09 1.5 Mb DTI/PRI Card 

• NTAK10 2.0 Mb DTI Card 

• NTBK50 2.0 Mb PRI Card 
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• NTAK79 2.0 Mb PRI Card 

• NTAK93 D-channel Handler Interface Daughterboard 

• NTBK51 Downloadable D-channel Handler Daughterboard 

• NTRB21 DTI/PRI/DCH TDMI Card 

• NTAK02 SDI/DCH Card 

• NT8D02 Digital Line Card 

• NT1R20 Off-Premise Station Analog Line Card 

• NT5K02 Flexible Analog Line Card 

• NT8D03 Analog Line Card 

• NT8D09 Analog Message Waiting Line Card 

Reference documents 

The following NTPs are referenced in this document: 

• Line Cards: Description (553-3001-105) 

• Trunk Cards: Description (553-3001-106) 

• System Installation Procedures (553-3001-210) 

• Software Input/Output: Administration (553-3001-311) 

• ISDN BRI: Hardware Installation and Maintenance (553-3011-31 1) 

• Installation and Configuration (553-3023-210) 

• ISDN Basic Rate Interface: Product Description (553-3901-100) 

• DASS: Product Overview Guide (553-3911-100) 

• DASS: Installation Guide (553-3911-200) 

• DASS: Features and Services Guide (553-3911-300) 

• DASS: Maintenance Guide (553-3911-500) 

• DPNSS1: Product Overview Guide (553-3921-100) 

• DPNSS1: Installation Guide (553-3921-200) 
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• DPNSS1: Features and Services Guide (553-3921-300) 

• DPNSS1: Maintenance Guide (553-3921-500) 
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NTDK20 Succession System Controller 
Card 


Contents 


This section contains information on the following topics: 


Reference list. 15 

Overview. 16 

Memory. 18 

NTTK25 daughterboard. 18 

100BaseT IP daughterboards. 19 

PC Card interface. 23 

Security device for the Succession CSE 1000 . 23 

SDI ports. 24 

Conferencing. 24 

Media Gateway/Expansion card slot assignment. 25 


Reference list 

The following are the references in this section: 

• Installation and Configuration (553-3023-210) 
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Overview 

This chapter introduces the NTDK20GA Succession System Controller 
(SSC) Card used with the Succession Communication Server for Enterprise 
(CSE) 1000 Release 2.0. 

The NTDK20 SSC Card is used in the Succession CSE 1000 Call Server. 
Media Gateway, and Branch Office. It controls call processing, stores system 
and customer data, and provides various 100BaseT IP interfaces. 

The NTDK20FA SSC Card is the minimum vintage of SSC that can be used 
in the Succession CSE 1000 Call Server and Media Gateway. See Figure 1 on 
page 17. 

The NTDK20GA SSC Card has the following components and features: 

• NTTK25 daughterboard Flash memory, NTAK19 SIMM module 
(16 MB) DRAM, and Backup memory 

Note: The NTTK13 daughterboard is still supported. 

• up to two 100BaseT IP daughterboards 

• two PCMCIA sockets 

• three Serial Data Interface (SDI) ports 

• 32 channels of Conferencing (64 if one dual-port 100BaseT IP 
daughterboard is present, or 96 if two dual-port 100BaseT IP 
daughterboards are present) 

• one lOBaseT port 

• 30 channels of Tone and Digit Switch (TDS) and a combination of eight 
Digitone Receivers (DTR) or Extended Tone Detectors (XTD) 

• additional tone service ports (four units of MFC/MFE/MFK5/MFK6/ 
MFR or eight DTR/XTD units) 
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Figure 1 

NTDK20 SSC card and expansion daughterboard in the Succession CSE 1000 Call Server 
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Memory 

The majority of system and customer configured data is both controlled and 
stored on the NTDK20 SSC Card’s Flash ROM. An active and backup copy 
of customer data is also kept on the Flash ROM. 

In the event of data loss, the NTDK20 SSC Card also retains a copy of 
customer files in an area called the Backup flash drive. The NTDK20 SSC 
Card is equipped with 8MB of temporary memory space called DRAM. 
DRAM functions much like RAM on a computer system. It stores and 
processes temporary automated routines and user-programmed commands 
while the system is running. The DRAM on the SSC card stores operating 
system files, user files, overlay data, patch codes, and the active copy of the 
customer database. 

The NTDK20 SSC Card’s Flash daughterboard is the NTTK25. It performs 
most of the system software storage and data processing for the Succession 
CSE 1000. 

NTTK25 daughterboard 

The NTTK25 is a 48 MB daughterboard comprised of Flash ROM and 
Primary Flash drive. It is required in the Call Server and Media Gateway. 

The Flash ROM holds 32 MB of ROM memory, comprising operating system 
data and overlay programs. Flash ROM is expandable using an expansion 
flash daughterboard. 

The Primary Flash drive contains 16 MB of storage space. Most of the data 
storage is allocated to the Primary Flash drive - the main storage area of 
customer configured data. 

Other system data such as the Secure Storage Area (SSA) also resides in the 
Flash drive. The SSA holds data that must survive power interruptions. 

The Boot ROM is a 2 MB storage device located on the NTDK20 SSC Card. 
The Boot ROM contains the boot code, system data, patch data, and the 
backup copy of the Primary Flash drive’s customer database. 
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100BaseT IP daughterboards 

A 100BaseT IP Daughterboard mounted on the NTDK20 SSC Card enables 
the connection of the Call Server to a Media Gateway. See Figure 1 on 
page 17. 

Each daughterboard increases the number of conference channels by 32. The 
maximum number of conference ports is 96. Table 1 on page 21 provides the 
ports, cables, and connection data on the IP daughterboards. 

The NTDK83 (dual-port) 100BaseT IP daughterboard mounts on the 
NTDK20 SSC Card in the Call Server. It provides connectivity to two Media 
Gateways and their associated Media Gateway Expansions. 

Note: With a point-to-point connection, the Media Gateway must be 
within 100 meters of the Call Server. 

An optional second NTDK83 daughterboard can be mounted on the NTDK20 
SSC Card in the Call Server. Adding the second NTDK83 daughterboard 
provides support for up to four Media Gateways. See Figure 2 on page 20. 

The NTDK99AA (single-port) daughterboard is mounted on the NTDK20 
SSC Card in the Media Gateway to provide connectivity to the Call Server. 
See Figure 3 on page 20. 

Note: Third party media conversion devices can be used to extend the 
range of Media Gateways from the Call Server. The IMC Networks 
Ethernet Compatible Media Converter with a McLIM Tx/Fx-SM/Plus 
module was tested by Nortel Networks. It provided acceptable 
transmission between the Call Server and the Media Gateway located up 
to 40 kms apart. 
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Figure 2 

NTDK83AA dual-port 100BaseT IP daughterboard 


Figure 3 

NTDK99A single-port 100BaseT IP daughterboard 
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Table 1 

Expansion daughterboards 


Daughterboard 

Number 
of ports 

Cable type 

Max. distance between Call 
Server and Media Gateways 

NTDK99 (used in 
Media Gateway) 

one 

Use the supplied 
NTTK34AA UTP CAT 5 

RJ-45 2 m cross-over 

cable to connect the 

Call Server and Media 
Gateway using the 
100BaseT 
daughterboards. 

The NTTK34AA cross¬ 
over cable must be 
used if connecting 
point-to-point. 

Media Gateways can be 
located up to 100 m (328 ft.) 
from the Call Server if 
connected point-to-point, or 
up to 40 km (24 miles) from 
the Call Server if a third party 
converter is used to convert to 
fiber. 

NTDK83 (used in 

Call Server 

two 


Note: If not connecting point-to-point, connect the Call Server and 
Media Gateway using a straight-through Ethernet UTP Cat 5 cable. 


Call Servers can be connected to Media Gateways in the following ways: 

• Use 100BaseT to connect to the LAN for voice distribution over a data 
network. 

• Use 100BaseT cable if connected point-to-point (directly) to the Media 
Gateway. The NTTK34AA crossover cable must be used. Media 
Gateways can be located up to 100 meters from the Call Server. 

• Use Media Conversion devices (third party converters) to convert 
100BaseT to fiber for distances from 100 m to 40 km. 

See Figure 4 on page 22. 
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Figure 4 

Call Server connection to Media Gateways 
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• The single port IP daughterboard connects 
to the LAN via 10OBaseT. 


553-CSE0001 


For further information or installation instructions, refer to the Installation 
and Configuration (553-3023-210). 
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PC Card interface 

The NTDK20 SSC Card has a PC Card interface through a socket located on 
its faceplate. The PC Card socket can accommodate a Software Delivery card 
used for software upgrading and as backup media. 

Security device for the Succession CSE 1000 

The NTDK20 SSC Card in each Media Gateway must contain a NTDK57DA 
Security device, a remote dongle (NT_Rem) which is keyed to match the 
NTDK57AA Security device on the Call Server and a standard dongle 
(NT_STD). This maintains the requirement of a single keycode for each 
Succession CSE 1000 system. Refer to Figure 1 on page 17 for the location 
of the device. 

This security scheme provides the following: 

• enables the system to operate as a single system when all links are up 

• enables the Media Gateway to continue operating with its existing 
configuration in the event of a failure of the Succession CSE 1000 Call 
Server, or the failure of the link to the Succession CSE 1000 Call Server 
from the Media Gateway 

• prevents users from configuring or using unauthorized TNs or features 

The Media Gateway security device provides the following capabilities for 
the Media Gateway: 

• System software can be installed but no calls can be processed or features 
activated until communication with the Succession CSE 1000 Call 
Server has been established and a match between the security ID of the 
Succession CSE 1000 Call Server and the Media Gateway has been 
confirmed. 

• System software can be upgraded. 

Note: Local data dump, LD 43 commands, and LD 143 commands are 
not permitted. 
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SDI ports 


The NTDK20 SSC Card in both the Call Server and the Media Gateways 
contains three SDI ports used to connect on-site terminals or remote terminals 
through a modem. Table 2 shows the port default settings. 

Table 2 

Default SDI port settings on the NTDK20 SSC Card 


TTY Port 


Data Stop 


Baud rate 

bits 

bits 

Parity 

Use 

Set by a DIP 
switch 

8 

1 

None 

MTC/SCH/ 

BUG 

1200 

8 

1 

None 

MTC/SCH/ 

BUG 

1200 

8 

1 

None 

MTC/SCH/ 

BUG 


Conferencing 


Thirty-two conference channels are provided by the NTDK20 SSC Card’s 
conference devices. Conference capability can be increased by mounting 
expansion daughterboards on the NTDK20 SSC Card. Each dual IP 
daughterboard increases the total number of conference channels by 32. The 
maximum number of conference ports is 96. 


Each conference device provides 32 ports of conferencing capabilities (one 
conference participant for each port). A conference call can have three to six 
participants. For example, there could be six 5-party conferences on each 
device, or four 6-party conferences plus two 3-party conferences. It is not 
possible to conference between conference devices. 
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lOBaseT port 

The Call Server provides one lOBaseT connection to a Local Area Network 
(LAN) to interface with Management software applications such as OTM and 
CallPilot. The Media Gateway SSC lOBaseT port. Port 1, is disabled by 
default. To use the lOBaseT port, the port must be assigned a unique IP 
address and the port must be enabled from the Call Server. 

The Media Gateway 1 OBaseT port can run in Normal mode or Survival mode. 
In Normal mode, the Media Gateway does not provide access to maintenance 
or alarm management. 

External connections to the lOBaseT port are provided by a 15-pin connector 
located on the backplanes of the Call Server and Media Gateways. 


Media Gateway/Expansion card slot assignment 

The Media Gateway and Media Gateway Expansion contain physical card 
slots, numbered 1 to 10. See Figure 5 on page 27 and Figure 6 on page 28. 
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When configuring the Succession CSE 1000 system, the physical card slot 
numbers must be transposed to “logical” card slot numbers. For example, to 
configure a card physically located in Slot 2 of the first Media Gateway, use 
logical Slot 12. To configure a card physically located in Slot 2 of the second 
Media Gateway, use logical Slot 22. See Table 3. 


Table 3 

Media Gateway and Media Gateway Expansion slot assignments 


Media 

Gateway 


Media 

Gateway 

Expansion 


Media Gateway/Media Gateway Expansion 

First 

Second 

Third 

Fourth 

Physical 

card 

slot 

Logical 

card 

slot 

Physical 

card 

slot 

Logical 

card 

slot 

Physical 

card 

slot 

Logical 

card 

slot 

Physical 

card 

slot 

Logical 

card 

slot 

1 

11 

1 

21 

1 

31 

1 

41 

2 

12 

2 

22 

2 

32 

2 

42 

3 

13 

3 

23 

3 

33 

3 

43 

4 

14 

4 

24 

4 

34 

4 

44 

5 

* 

5 

★ 

5 

★ 

5 

★ 

6 

★ 

6 

★ 

6 

★ 

6 

★ 

7 

17 

7 

27 

7 

37 

7 

47 

8 

18 

8 

28 

8 

38 

8 

48 

9 

19 

9 

29 

9 

39 

9 

49 

10 

20 

10 

30 

10 

40 

10 

50 


Legend 

* Not supported. 
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Figure 5 

Media Gateway slots 


NTDK20 Succession System Controller Card Page 27 of 284 



Circuit Card Reference 





Page 28 of 284 NTDK20 Succession System Controller Card 


Figure 6 

Media Gateway Expansion slots 



553-3023-211 Standard 2.00 November 2002 





Page 29 of 284 


NTAK20 clock controller daughterboard 


Contents 

This section contains information on the following topics: 
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CPU-MUX bus interface. 36 

Signal conditioning. 36 

Sanity timer. 36 

Microprocessor. 37 

External timing interface. 37 

Hardware integrity and regulatory environment. 38 
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Overview 

Digital trunking requires synchronized clocking so that a shift in one clock 
source results in an equivalent shift in all parts of the network. In the 
Succession Communication Server for Enterprise (CSE) 1000 system, 
synchronization is accomplished with an NTAK20 clock controller 
daughterboard in each Media Gateway that contains a digital trunk card. 

The NTAK20 clock controller daughterboard mounts directly on the 
following cards: 

• NTAK09 1.5Mb DTI/PRI 

• NTBK50 2.0 Mb PRI 

• NTRB21 DTI/PRI/DCH TMDI 

• NT6D70 SILC 

• NT6D71 UILC 

The NTAK20 clock controller card can support 1.5 Mb. 2.0 Mb, and 2.56 Mb 
clock recovery rates. 

IMPORTANT! 

Each Media Gateway that has a digital trunk must have a 
clock controller clocked to an external reference clock. 


Note: Clocking slips can occur between Media Gateways that are 
clocked from different COs, if the COs are not synchronized. The slips 
can degrade voice quality. 

The clock controller circuitry synchronizes the Succession CSE 1000 system 
to an external reference clock and generates and distributes the clock to the 
system. The Succession CSE 1000 can function either as a slave to an external 
clock or as a clocking master. The NTAK20AD version of the clock 
controller meets the AT&T Stratum 3 and Bell Canada Node Category D 
specifications. The NTAK20BD version meets CCITT Stratum 4 
specifications. 
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The NTAK20 card performs the following functions: 

• phase lock to a reference, generation of the 10.24 Mhz system clock, and 
distribution of the clock to the CPU through the backplane 

• accept one primary and one secondary reference 

• primary-to-secondary switchover and auto-recovery 

• chatter prevention due to repeated switching 

• error-burst detection and correction, holdover, and free running 
capabilities 

• communication with software 

• jitter filtering 

• use of an algorithm to detect crystal aging and qualify clocking 
information 

Clocking modes 

The Succession CSE 1000 supports a single clock controller that can operate 
in one of two modes: tracking or non-tracking (also known as free-run). 

Tracking mode 

In tracking mode, one or more DTI/PRI cards supply a clock reference to the 
NTAK20 clock controller daughterboard. When operating in tracking mode, 
one DTI/PRI card is defined as the Primary Reference Source (PREF) for 
clock synchronization. The other DTI/PRI card is defined as the Secondary 
Reference Source (SREF). PREF and SREF are defined in LD 73. 

There are two stages to clock controller tracking: 

• tracking a reference 

• locking on to a reference 

When tracking a reference, the clock controller uses an algorithm to match its 
frequency to the frequency of the incoming clock. When the frequencies are 
almost matched, the clock controller locks on to the reference. The clock 
controller makes small adjustments to its own frequency until both the 
incoming and system frequencies correspond. 
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If the incoming clock reference is stable, the internal clock controller tracks 
it, locks on to it, and matches frequencies exactly. Occasionally, 
environmental circumstances cause the external or internal clocks to vary. 
When this happens, the internal clock controller briefly enters the tracking 
stage. The green LED flashes until the clock controller is locked on to the 
reference again. 

If the incoming reference is unstable, the internal clock controller 
continuously tracks, and the LED continuously flashes green. This condition 
does not present a problem. It shows that the clock controller is continually 
attempting to lock onto the signal. If slips occur, there is a problem with the 
clock controller or the incoming line. 

Free-run (non-tracking) 

In free-run mode, the clock controller does not synchronize on any outside 
source. Instead, it provides its own internal clock to the system. This mode 
can be used when the Succession CSE 1000 acts as a master clock source for 
other systems in the network. Free-run mode is undesirable if the Succession 
CSE 1000 is intended to be a slave to an external network clock. Free-run 
mode can occur when both the primary and secondary clock sources are lost 
due to hardware faults or invoked using software commands. 

Physical description 

Faceplate LEDs 

Each motherboard has five DTI/PRI LEDs and one clock controller LED. The 
clock controller LED is dual-color (red and green). The clock controller LED 
states are described in Table 4. 


Table 4 

Faceplate LEDs (Part 1 of 2) 


State 

Definition 

On (Red) 

NTAK20 is equipped and disabled. 

On (Green) 

NTAK20 is equipped, enabled, and is either locked to a 
reference or is in free run mode. 
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Table 4 

Faceplate LEDs (Part 2 of 2) 


State 

Definition 

Flashing 

(Green) 

NTAK20 is equipped and is attempting to lock (tracking 
mode) to a reference. If the LED flashes continuously 
over an extended period of time, check the CC STAT in 

LD 60. If the CC is tracking this may be an acceptable 
state. Check for slips and related clock controller error 
conditions. If none exist, then this state is acceptable, and 
the flashing is identifying jitter on the reference. 

Off 

NTAK20 is not equipped. 


Functional description 

The main functional blocks of the NTAK20 architecture include: 

• phase difference detector circuit 

• digital Phase Locked Loop (PLL) 

• clock detection circuit 

• digital-to-analog converter 

• CPU MUX bus interface 

• signal conditioning drivers and buffers 

• sanity timer 

• microprocessor 

• CPU interface 

• external timing interface 

Phase difference detector circuit 

This circuit, under firmware control, enables a phase difference measurement 
to be taken between the reference entering the PLL and the system clock. The 
phase difference is used for making frequency measurements and evaluating 
input jitter and PLL performance. 
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Digital phase lock loops 

The main digital PLL enables the clock controller to provide a system clock 
to the CPU. This clock is both phase and frequency locked to a known 
incoming reference. The hardware has a locking range of ± 4.6 ppm for 
Stratum 3 and ± 50 ppm for Stratum 4 (CCITT). 

A second PLL on the clock controller provides the means for monitoring 
another reference. Note that the error signal of this PLL is routed to the phase 
difference detector circuit so the microprocessor can process it. 

System clock specification and characteristics 

Since the accuracy requirements for CCITT and EIA Stratum 3 are different, 
it is necessary to have two TCVCXOs which feature different values of 
frequency tuning sensitivity. 


Table 5 

System clock specification and characteristics 


Specifications 

CCITT 

EIA 

Base Frequency 

20.48 MHz 

20.48 MHz 

Accuracy 

± 3 ppm 

± 1 ppm 

Operating Temperature 

0 to 70 C ± 1 ppm 

0 to 70 C ± 1 ppm 

Drift Rate (Aging) 

± 1 ppm per year 

± 4 ppm in 20 years 

Tuning Range (minimum) 

± 60 ppm min. 

± 10 ppm min. 


± 90 ppm max. 

± 15 ppm max. 

Input Voltage Range 

0 to 10 volts, 5V center 

0 to 10 volts, 5V center 


EIA/CCITT compliance 

The clock controller complies with 1.5 Mb EIA Stratum 3ND. 2.0 Mb CCITT 
or 2.56 Mb basic rate. The differences between these requirements mainly 
affect PLL pull in range. Stratum 4 conforms to international markets 
(2.0 Mb) while Stratum 3 conforms to North American markets (1.5 Mb). 
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Monitoring references 

The primary and secondary synchronization references are continuously 
monitored in order to provide autorecovery. 

Reference switchover 

Switchover occurs in the case of reference degradation or loss of signal. 
When performance of the reference degrades to a point where the system 
clock is no longer allowed to follow the timing signal, then the reference is 
out of specification. If the reference is out of specification and the other 
reference is still within specification, an automatic switchover is initiated 
without software intervention. If both references are out of specification, the 
clock controller provides holdover. 

Autorecovery and chatter 

If the command “track to primary” is given, the clock controller tracks to the 
primary reference and continuously monitors the quality of both primary and 
secondary references. If the primary goes out of specification, the clock 
controller will automatically “track to secondary” if the secondary is within 
specifications. On failure (both out of specification), the clock controller 
enters the HOLDOVER mode and continuously monitors both references. An 
automatic switchover is initiated to the reference that recovers first. If the 
secondary recovers first, then the clock controller tracks to the secondary, 
then switches over to the primary when the primary recovers. If the primary 
recovers first, the clock controller tracks to the primary and continues to do 
so even if the secondary recovers. 

If the command “track to secondary” is given, the clock controller tracks to 
the secondary reference and continuously monitors the quality of both 
primary and secondary references. If the secondary goes out of specification, 
the clock controller automatically tracks to primary provided that is within 
specifications. On failure (both out of specification), the clock controller 
enters the HOLDOVER mode and continuously monitors both references. An 
automatic switchover is initiated to the reference that recovers first. If the 
primary recovers first, the clock controller tracks to the primary, but switches 
over to the secondary when the secondary recovers. If the secondary recovers 
first, the clock controller tracks to the secondary even if the primary recovers. 
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To prevent chatter due to repeated automatic switching between primary and 
secondary reference sources, a time-out mechanism of at least 10 seconds is 
implemented. 

Digital to analog converter 

The Digital to Analog Converter (DAC) enables the microprocessor to track, 
hold, and modify the error signal generated in the digital PLL. 

The firmware uses the available memory on the clock controller to provide 
error-burst detection and correction. Temporary holdover occurs in the 
momentary absence of the reference clock. 

Holdover and free-run 

In the temporary absence of a synchronization reference signal, or when 
sudden changes occur on the incoming reference due to error bursts, the clock 
controller provides a stable holdover. Free-run mode is initiated when the 
clock controller has no record of the quality of the incoming reference clock. 

If the command “free run” is given, the clock controller enters the free-run 
mode and remains there until a new command is received. Free-run 
automatically initiates after the clock controller has been enabled. 

CPU-MUX bus interface 

A parallel I/O port on the clock controller provides a communication channel 
between the clock controller and the CPU. 

Signal conditioning 

Drivers and buffers are provided for all outgoing and incoming lines. 

Sanity timer 

The sanity timer resets the microprocessor in the event of system hang-up. 
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Microprocessor 

The microprocessor does the following: 

• communicates with software 

• monitors two references 

• provides a self-test during initialization 

• minimizes the propagation of impairments on the system clock due to 
errors on the primary or secondary reference clocks 

Reference Clock Selection 

The DTI/PRI card routes its reference to the appropriate line on the 
backplane. The clock controller distributes the primary and secondary 
references and ensures that no contention is present on the REFCLK1 
backplane line. It designates the DTI/PRI motherboard as a primary reference 
source. The secondary reference is obtained from another DTI/PRI card, 
which is designated by a technician. No other clock sources are used. 

External timing interface 

The clock controller provides an external timing interface and accepts two 
signals as timing references. An external reference is an auxiliary timing 
clock which is bridged from a traffic carrying signal and is not intended to be 
a dedicated non-traffic-bearing timing signal. The clock controller uses either 
the external/auxiliary references or the DTI/PRI references. 
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Hardware integrity and regulatory environment 

The clock controller complies with the following hardware integrity and 
regulatory specifications: 
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NTVQOIxx Succession Media Card 


Contents 

This section contains information on the following topics: 


Overview. 39 

Physical description. 39 

Hardware architecture. 42 

Faceplate connectors and indicators. 42 

Functional description. 45 

Survivability. 45 


Reference list 

The following are the references in this section: 

• Installation and Configuration (553-3023-210) 

Overview 


Succession Communication Server for Enterprise (CSE) 1000 introduces the 
single slot-width NTVQOIxx Succession Media Card. The Succession Media 
Card replaces the ITG Pentium Card. 

Physical description 

The Succession Media Card is available as an 8-port or 32-port card. 


Circuit Card Reference 










Page 40 of 284 NTVQOIxx Succession Media Card 


Up to four Succession Media Cards can be installed in each Media Gateway. 
Up to four Succession Media Cards can be installed in each Media Gateway 
Expansion. 

The Succession Media Card can be installed in Slots 1, 2, 3. and 4 of the 
Media Gateway and Slots 7, 8, 9. and 10 of the Media Gateway Expansion. 

Note: Release 2.0 applications are also supported on the ITG Pentium 
cards for existing Succession CSE 1000 systems. 

An NTVQOIxx Succession Media Card is shown in Figure 7 on page 41. 
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Figure 7 

NTVQOIxx Succession Media Card 



The NTVQOIxx Succession Media Card provides faceplate and backplane 
interfaces, which are used to connect external LANs. This section provides 
information on the faceplate connectors and indicators. 
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Hardware architecture 

The Succession Media Card comes in two versions: 8-port and 32-port. 

Faceplate connectors and indicators 

Figure 8 on page 43 shows the NTVQOIxx Succession Media Card faceplate. 
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Figure 8 

NTVQOIxx Succession Media Card faceplate 




Reset switch 

The reset switch on the faceplate manually resets the Succession Media Card. 


V* -Reset Button 


MC 


-Enable LED 


«*-PCMCIA Slot 


19 






I*-Ethernet Activity LEDs 


HEX Display 


Maintenance Port 


-Lock Latches 


553-MIRAN0001 


Circuit Card Reference 






Page 44 of 284 NTVQOIxx Succession Media Card 


Status LED 

The NTVQOIxx Succession Media Card faceplate red LED indicates the 
following: 

• the enabled/disabled status of the card 

• the self-testing result during power up or card insertion into an 
operational system 

PC Card slot 

This slot accepts standard PC Card flash cards, including ATA Flash cards 
(3 Mbit/s to 170 Mbit/s). Nortel Networks supply PCM Card adaptors which 
enable compact flash cards to be used in this slot. This slot is used for 
NTVQOIxx Succession Media Card software upgrades, backing up 
announcements, and additional storage. 

Ethernet activity LEDs 

The NTVQOIxx Succession Media Card faceplate contains Ethernet activity 
LEDs for each network. 

Maintenance hex display 

This is a four-digit LED-based hexadecimal display that provides the status 
of the NTVQOIxx Succession Media Card at all times. The hex display 
provides an indication of fault conditions and the progress of PC Card-based 
software upgrades or backups. It also indicates the progress of the internal 
self-test in the form of T:xx. 

RS-232 Asynchronous Maintenance Port 

An 8-pin mini-DIN socket on the NTVQOIxx Succession Media Card 
faceplate provides access to the RS-232 port. This faceplate port can provide 
access to the Succession Media Card for OA&M purposes. The maintenance 
port is also available through a female DB9 connector on the 50-pin I/O 
Adaptor. This should be used to make a permanent terminal connection. 
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Functional description 

Succession Media Cards have different types of firmware pre-installed, 
depending on the application being supported. Succession CSE 1000 
introduces a Voice Gateway application which enables Digital Signal 
Processors (DSPs) for either line or trunk applications. When the Voice 
Gateway application is installed on the Succession Media Card, the card is 
called the Voice Gateway Media Card. Other examples of applications on a 
Succession Media Card include IP Line 3.0 and MIRAN. 

The NTVQOIxx Succession Media Card connects an IP and circuit-switched 
device. The DSPs perform media transcoding between IP voice packets and 
circuit-switched devices. The Succession Media Card also provides echo 
cancellation and compression/decompression of voice streams. 


Survivability 


Refer to Installation and Configuration (553-3023-210) for instructions on 
configuring the card for survivability. 
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NTVQ55AA ITG Pentium card 


Contents 


This section contains information on the following topics: 


ITG Pentium card description. 47 

ITG-P controls, indicators and connectors. 48 

Faceplate components. 48 

Backplane interfaces. 50 

Assembly description. 51 


ITG Pentium card description 

The ITG Pentium (ITG-P) NTVQ55AA card supports Internet Telephones by 
providing a communication gateway for the Internet Telephone between the 
IP data network and the Succession Communication Server for Enterprise 
(CSE) 1000 system. The Internet Telephone uses the IP data network to 
communicate with the ITG-P card. 

The ITG-P NTVQ55AA card can be installed in a Succession CSE 1000 
Media Gateway and Media Gateway Expansion. Each ITG-P card occupies 
two slots. 

Each Media Gateway supports up to two ITG-P cards. Each Media Gateway 
Expansion supports up to two ITG-P cards. 

ITG-P cards have an ELAN management lOBaseT port and a TLAN VoIP 
port (10/100BaseT) on the I/O panel. There is an RS-232 Maintenance port 
connection on the ITG-P card faceplate and an alternative connection to the 
same serial port on the I/O backplane. 
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Note: Do not connect maintenance terminals to the faceplate and I/O 
panel serial maintenance port connections at the same time. 

ITG-P controls, indicators and connectors 

Figure 9 on page 49 shows the ITG-P card faceplate components. The 
information in this section describes the components. 


Faceplate components 


NWK 

The faceplate connector labeled NWK is a 9-pin, sub-miniature D-type 
connector. The connector is not used for the ITG-P application. 



WARNING 

The NWK connector looks like a 9-pin serial connector. 
Do not connect a serial cable or any other cable to it. If a 
cable is installed to the NWK connector, the TLAN is 
disabled. 


ITG-P LED (Card Status) 

The red status faceplate LED indicates the enabled/disabled status of the 
24-card ports. The LED is on (red) during the power-up or reset sequence. 
The LED remains lit until the card is enabled. If the LED remains on, this 
indicates the self-test failed, the card is disabled, or the card rebooted. 


Reset switch 

Press the Reset switch to reset the card without having to cycle power to the 
card. This switch is normally used after a software upgrade to the card, or to 
clear a fault condition. 
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Figure 9 

NTVQ55AA ITG-P card faceplate 
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Note: There are no Ethernet status LEDs for the ELAN management 
interface. 
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NWK Status LED 

NWK Status LEDs display the TLAN Ethernet activity: 

• Green - on if the carrier (link pulse) is received from the TLAN Ethernet 
hub. 

• Yellow - flashes when there is TLAN data activity. During heavy traffic, 
yellow can stay continuously lit. 

Note: There are no Ethernet status LEDs for the ELAN management 
interface. 

PC Card slots 

The ITG-P card has one faceplate PC Card slot, designated drive A. The PC 
Card slot is used for optional maintenance (backup and restore). The ITG-P 
card also has one unused inboard slot, designated drive B. The PC Card slots 
support PC-based hard disks (ATA interface) or high-capacity PC flash 
memory cards. 

Maintenance Display 

A four character, LED-based, dot matrix display shows the maintenance 
status fault codes and other card state information. 

RS-232 Maintenance Port 

The ITG-P card faceplate provides a female DIN-8 serial maintenance port 
connection (labeled Maint Port). An alternative connection to the faceplate 
serial maintenance port exists on the NTMF94EA I/O panel breakout cable. 

Do not connect maintenance terminals or modems to the faceplate and I/O 
panel DB-9 male serial maintenance port at the same time. 

Backplane interfaces 

The backplane connector provides connection to the following: 

• ELAN 

• TLAN 
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• alternate connection to the serial maintenance port DS-30X 

• Card LAN interfaces 

DS-30X voice/signaling 

DS-30X carries Pulse Code Modulation (PCM) voice and proprietary 
signaling on the backplane between the ITG-P card and the Succession 
System Controller (SSC). 

Card LAN 

Card LAN carries card polling and initialization messages on the backplane 
between the ITG-P card and the SSC. 

Assembly description 

The ITG-P card assembly consists of a two-slot motherboard/daughterboard 
combination. A PCI interconnect board connects the ITG-P motherboard and 
the DSP daughterboard. 
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DPNSS1 


The Succession Communication Server for Enterprise (CSE)IOOO, 

Release 1.1 and later, supports British Telecom’s Digital Private Network 
Signaling System No. 1 (DPNSS1). 

Note: DPNSS is supported only in the Media Gateway. It is not 
supported in the Media Gateway Expansion. 

DPNSS 1 is an open signaling protocol standard for intelligent private 
network digital connections. DPNSS 1 provides the signaling capability to 
establish simple telephony and data calls, as well as supplementary services. 

DPNSS 1 is a common channel signaling system. It is intended to be used 
between switches in a private network (through timeslot 16 of a 
2.048 MBit/s digital transmission system), but can also be connected between 
switches through a dumb modem using a dedicated analogue or digital 
signaling path. This latter facility is known as the Analog Private Network 
Signaling System (APNSS). 

For more information on DPNSS 1, refer to the following: 

• DPNSS1: Product Overview Guide (553-3921-100) 

• DPNSS 1: Installation Guide (553-3921-200) 

• DPNSSI: Features and Sen’ices Guide (553-3921-300) 

• DPNSSI: Maintenance Guide (553-3921-500) 
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DASS2 


The Succession Communication Server for Enterprise (CSE) 1000, 

Release 1.1 and later, supports British Telecom's Digital Private Network 
Signaling System No. 2 (DASS2). 

Note: DASS2 is supported only in the Media Gateway. It is not 
supported in the Media Gateway Expansion. 

DASS2 is the signaling protocol defined for PBX access to the Integrated 
Services Digital Network (ISDN). In the United Kingdom, DASS2 provides 
the following: 

• digital access for the Succession CSE 1000 to (UK) ISDN for voice and 
data calls 

• supplementary features, such as Call Charge Indication and Calling Line 
Identity (CLI) 

• TIE line user-to-user signaling capability, enabling semi-permanent 
private networking connections to be established between switches, 
through ISDN 

For more information on DASS2, refer to the following: 

• DASS: Product Overview Guide (553-3911 -100) 

• DASS: Installation Guide (553-3911-200) 

• DASS: Features and Services Guide (553-3911-300) 

• DASS: Maintenance Guide (553-3911-500) 
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NT6D70 SILC Line Card 


Contents 

This section contains information on the following topics: 


Overview. 57 

ISDN BRI. 58 

Physical description. 58 

Functional description. 58 

Micro Controller Unit. 59 

PE interface logic. 60 

S/T interface logic. 60 

Power consumption. 61 


Overview 

The S/T Interface Line Card (SILC) (NT6D70AA -48V North America, 
NT6D70 BA -40 V International) provides eight S/T four-wire full-duplex 
interfaces to connect ISDN BRI-compatible terminals over Digital Subscriber 
Loops (DSLs) to the Succession CSE 1000 system. 

An NT6D70 SILC Card can reside in a Media Gateway or Media Gateway 
Expansion. A maximum of four NT6D70 SILC Cards are supported in a 
Media Gateway. A maximum of four NT6D70 SILC Cards are supported in 
a Media Gateway Expansion. 
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ISDN BRI 

Succession Communication Server for Enterprise (CSE) 1000 Release 1.1 
and later supports ISDN Basic Rate Interface (BRI). 

ISDN BRI consists of two 64Kb/s Bearer (B) channels and one 16Kb/s Data 
(D) channel. The BRI interface is referred to as a 2B+D connection as well as 
a Digital Subscriber Loop (DSL). 

B-channels transmit user voice and data information at high speeds, while D- 
channels are packet-switched links that carry call set-up. signaling and other 
user data across the network. 

One single DSL can carry two simultaneous voice or data conversations to the 
same or to different locations. In either case, the D-channel can also be used 
for packet communications to a third location simultaneously. The two 
B-channels can also be combined to transmit data at uncompressed speeds of 
up to 128 Kb/s. 

A wide range of devices and telephone numbers can be associated with a 
single DSL to offer equipment flexibility and reduce line, wiring, and 
installation costs. 

Physical description 

The NT6D70 SILC Card is a standard-size circuit card designed to be inserted 
in slots in the Media Gateway and Media Gateway Expansion. Its faceplate is 
equipped with an LED to indicate its status. 

Functional description 

The NT6D70 SILC Card provides eight S/T four-wire full-duplex polarity- 
sensitive interfaces to connect ISDN BRI-compatible terminals over DSL to 
the Succession CSE 1000. Each S/T interface provides two B-channels and 
one D-channel and supports a maximum of eight physical connections that 
can link up to 20 logical terminals on one DSL. 
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A logical terminal is any terminal that can communicate with the Succession 
CSE 1000 over a DSL. It can be directly connected to the DSL through its 
own physical termination or be indirectly connected through a common 
physical termination. 

The length of a DSL depends on the specific terminal configuration and the 
DSL wire gauge; however, it should not exceed 1 km (3,280 ft). 

The SILC interface uses a four-conductor cable that provides a differential 
Transmit and Receive pair for each DSL. The SILC has options to provide a 
total of two watts of power on the Transmit or Receive leads, or no power at 
all. When this power is supplied from the S/T interface, the terminal devices 
must not draw more than the two watts of power. Any power requirements 
beyond this limit must be locally powered. 

Other functions of the SILC include the following: 

• support point-to-point and multi-point DSL terminal connections 

• execute instructions received from the MISP to configure and control the 
S/T interfaces 

• provide channel mapping between ISDN BRI format (2B+D) and 
Succession CSE 1000 system bus format 

• multiplex 4 D-channels onto one timeslot 

• perform activation and deactivation of DSLs 

• provide loopback control of DSLs 

• provide a reference clock to the clock controller 

Micro Controller Unit 

The Micro Controller Unit (MCU) coordinates and controls the operation of 
the SILC. It has internal memory, a reset and sanity timer, and a serial control 
interface. 

The memory consists of 32 K of EPROM which contains the SILC operating 
program and 8 K of RAM used to store interface selection and other functions 
connected with call activities. 
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The reset and sanity timer logic resets the MCU. 

The serial control interface is an Peripheral Equipment (PE) bus used by the 
MPU to communicate with the S/T transceivers. 

PE interface logic 

The PE interface logic consists of a Card-LAN interface, a PE bus interface, 
a maintenance signaling channel interface, a digital pad, and a clock 
controller and converter. 

The Card-LAN interface is used for routine card maintenance, which includes 
polling the line cards to find the card slot where the SILC is installed. It also 
queries the status and identification of the card and reports the configuration 
data and firmware version of the card. 

The PE bus interface connects one PE bus loop that has 32 channels operating 
at 64 kbps and one additional validation and signaling bit. 

The Maintenance Signaling Channel (MSC) interface communicates 
signaling and card identification information from the Succession CSE 1000 
CPU to the SILC MCU. The signaling information also contains maintenance 
instructions. 

The digital pad provides gain or attenuation values to condition the level of 
the digitized transmission signal according to the network loss plan. This sets 
transmission levels for the B-channel voice calls. 

The clock recovery circuit recovers the clock from the local exchange. 

The clock converter converts the 5.12-MHz clock from the PE backplane into 
a 2.56-MHz clock to time the PE bus channels and an 8-kHz clock to provide 
PCM framing bits. 

S/T interface logic 

The S/T interface logic consists of a transceiver circuit and the DSL power 
source. This interface supports DSLs of different distances and different 
numbers and types of terminal. 
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The transceiver circuits provide four-wire full-duplex S/T bus interface. This 
bus supports multiple physical terminations on one DSL where each physical 
termination supports multiple logical B-channel and D-channel ISDN BRI 
terminals. Idle circuit-switched B-channels can be allocated for voice or data 
transmission to terminals making calls on a DSL. When those terminals 
become idle, the channels are automatically made available to other terminals 
making calls on the same DSL. 

The power on the DSL comes from the SILC, which accepts -48 V from the 
PE backplane and provides 2 watts of power to physical terminations on each 
DSL. It provides -48 V for ANSI-compliant ISDN BRI terminals and -40 V 
for CCITT (such as ETSI NET-3, INS NET-64) compliant terminals. The 
total power used by the terminals on each DSL must not exceed 2 watts. 

Power consumption 

Power consumption is +5 V at 800 mA and -48 V at 480 mA. 

Foreign and surge voltage protections 

In-circuit protection against power line crosses or lightning is not provided on 
the SILC card. When the SILC card is used in TIE trunk applications in which 
the cabling is exposed to outside plant conditions, an NT1 module certified 
for such applications must be used. Check local regulations before providing 
such service. 
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NT6D71 UILC Line Card 


Contents 

This section contains information on the following topics: 


Overview. 63 

Physical description. 64 

Power consumption. 64 

Functional description. 64 

Micro Controller Unit. 65 

PE interface logic. 65 

U interface logic. 66 


Overview 

The NT6D71 U Interface Line Card (UILC) supports the OSI physical layer 
(layer 1) protocol. The UILC is an ANSI-defined standard interface. The 
UILC provides eight two-wire full-duplex (not polarity sensitive) 

U interfaces to connect ISDN BRI-compatible terminals over Digital 
Subscriber Loops (DSL) to the Succession CSE 1000. For more information 
on ISDN BRI, see “ISDN BRI” on page 58. 

A UILC can reside in a Media Gateway or Media Gateway Expansion. A 
maximum of four UILCs are supported in a Media Gateway. A maximum of 
four UILCs are supported in a Media Gateway Expansion. 
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Physical description 

The NT6D71 UILC is a standard-size circuit card that inserts in slots in the 
Media Gateway and Media Gateway Expansion. The NT6D71 UILC can be 
installed in slots 1,2, 3, and 4 of the Media Gateway and slots 7, 8, 9, and 10 
of the Media Gateway Expansion. 

The faceplate is equipped with an LED to indicate its status. 

Power consumption 

Power consumption is +5 V at 1900 mA. 

Functional description 

Each U interface provides two B-channels and one D-channel and supports 
one physical termination. This termination can be to a Network Termination 
(NT1) or directly to a single U interface terminal. Usually, this physical 
termination is to an NT 1, which provides an S/T interface that supports up to 
eight physical terminal connections. The length of a DSL depends on the 
specific terminal configuration and the DSL wire gauge; however, it should 
not exceed 5.5 km (3.3 mi). 

The main functions of the UILC are as follows: 

• provide eight ISDN U interfaces conforming to ANSI standards 

• support point-to-point DSL terminal connections 

• provide channel mapping between ISDN BRI format (2B+D) and 
Succession CSE 1000 bus format 

• multiplex four D-channels onto one timeslot 

• perform activation and deactivation of DSLs 

• provide loopback control of DSLs 
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Micro Controller Unit 

The Micro Controller Unit (MCU) coordinates and controls the operation of 
the UILC. It has internal memory, a reset and sanity timer, a serial control 
interface, a maintenance signaling channel, and a digital pad. 

The memory consists of 32 K of EPROM that contains the UILC operating 
program and 8 K of RAM that stores interface selection and other functions 
connected with call activities. 

The reset and sanity timer logic resets the MCU. 

The serial control interface is a PE bus that communicates with U 
transceivers. 

PE interface logic 

The PE interface logic consists of a Card-LAN interface, a PE bus interface, 
a maintenance signaling channel interface, a digital pad, and a clock 
converter. 

The Card-LAN interface is used for routine card maintenance, which includes 
polling the line cards to find in which card slot the UILC is installed. It also 
queries the status and identification of the card and reports the configuration 
data and firmware version of the card. 

The PE bus interface connects one PE bus loop that has 32 channels operating 
at 64 kbps and one additional validation and signaling bit. 

The Maintenance Signaling Channel (MSC) interface communicates 
signaling and card identification information from the Succession CSE 1000 
CPU to the UILC MCU. The signaling information also contains 
maintenance instructions. 

The digital pad provides gain or attenuation values to condition the level of 
the digitized transmission signal according to the network loss plan. This sets 
transmission levels for B-channel voice calls. 
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The clock converter converts the 5.12-MHz clock from the PE backplane into 
a 2.56-MHz clock to time the PE bus channels and an 8-kHz clock to provide 
PCM framing bits. 

U interface logic 

The U interface logic consists of a transceiver circuit. It provides loop 
termination and high-voltage protection to eliminate the external hazards on 
the DSL. The U interface supports voice and data terminals, D-channel packet 
data terminals, and NT Is. A UILC has eight transceivers to support eight 
DSLs for point-to-point operation. 
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NTBK22 MISP Card 


Contents 

This section contains information on the following topics: 


Reference list. 67 

Overview. 67 

Physical description. 68 

Functional Description. 68 


Reference list 

The following are the references in this section: 

• ISDN BRI: Hardware Installation and Maintenance (553-3011-311) 

• ISDN Basic Rate Interface: Product Description (553-3901-100) 

Overview 

The NTBK22 Multi-Purpose ISDN Signaling Processor (MISP) Card is a 
microprocessor-controlled signaling processor that performs Data Link 
(Layer 2) and Network (Layer 3) processing associated with ISDN BRI and 
the OSI protocol. For more information on ISDN BRI. see “ISDN BRI” on 
page 58. 
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Physical description 

The MISP occupies one slot in the Media Gateway. It uses one of the network 
loops to interface with SILCs and UILCs and to provide 32 timeslots for 
D-channel signaling and packet data transmission. The other loop address is 
used to communicate with the Call Server. 

The MISP is supported only in the Media Gateway. It is not supported in the 
Media Gateway Expansion. It can be inserted into slots 1, 2, 3, and 4 of the 
Media Gateway. 

Note: When configuring BRI trunks, the MISP (NTBK22) card must be 
co-located in the same Media Gateway as the SILC (NT6D70) and UILC 
(NT6D71 cards the MISP is supporting 

Refer to ISDN BRI: Hardware Installation and Maintenance (553-3011-311) 
and ISDN Basic Rate Interface: Product Description (553-3901-100) for 
additional information. 

Functional Description 

The NTBK22 MISP Card interfaces with the S/T Interface Line Cards 
(SILCs) and the U Interface Line Cards (UILCs). The main functions of the 
MISP are as follows: 

• communicate with the Call Server CPU to report ISDN BRI status and 
receive downloaded application software and configuration parameters 

• manage Layer 2 and Layer 3 signaling that controls call connection and 
terminal identification 

• control terminal initialization and addressing 

• assign B-channels for switched voice and data transmission by 
communicating with the BRI terminal over the D-channel and allocating 
to it an idle B-channel with appropriate bearer capabilities 

• separate D-channel data from signaling information and route the data to 
the packet handler 

• send call control messages to ISDN BRI terminals over the D-channel 
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Applications. 122 

Paging trunk operation. 122 

Music operation. 123 


Reference list 

The following are the references in this section: 

• Software Input/Output: Administration (553-3001-311) 

• Installation and Configuration (553-3023-210) 


Overview 


The NT8D14 Universal Trunk Card is an analog trunk card that can be 
installed in either the Succession Media Gateway or Media Gateway 
Expansion. The NT8D14 Universal Trunk card interfaces eight analog trunk 
lines to the Succession Communication Server for Enterprise (CSE) 1000 
system. Each trunk interface is independently configured by software control 
using the Trunk Administration program LD 14. 

Each Media Gateway can contain up to four analog trunk cards. Each Media 
Gateway Expansion can contain up to four analog trunk cards. 

The NT8D14 Universal Trunk card can be installed in Slots 1, 2, 3, and 4 of 
the Media Gateway, and Slots 7, 8, 9, and 10 of the Media Gateway 
Expansion. 

The NT8D14 Universal Trunk card supports the following trunk types: 

• Centralized Automatic Message Accounting (CAMA) trunks 

• Central Office (CO), Foreign Exchange (FX), and Wide Area Telephone 
Service (WATS) trunks 

• Direct Inward Dial (DID) trunks 

• Tie trunks: two-way Loop Dial Repeating (LDR) and two-way loop 
Outgoing Automatic Incoming Dial (OAID) 

• Recorded Announcement (RAN) trunks 

• Paging trunks 
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The NT8D14 Universal Trunk Card also supports Music, Automatic Wake 
Up, and Direct Inward System Access (DISA) features. 

Table 6 describes the. signaling and trunk types supported by the NT8D14 
Universal Trunk Card. 


Table 6 

Trunk and signaling matrix 


Signaling type 

Trunk types 

CO/FX/ 

WATS 

DID 

Tie 

RAN 

Paging 

CAMA 

Loop start 

Yes 

No 

(see note) 

No 

N/A 

N/A 

Yes 

Ground start 

Yes 

No 

No 

N/A 

N/A 

No 

Loop DR 

No 

Yes 

Yes 

N/A 

N/A 

No 

Loop OAID 

No 

No 

Yes 

N/A 

N/A 

No 

Continuous 

operation 

mode 

No 

No 

No 

Yes 

N/A 

No 

Start modes 
(pulse and level) 

No 

No 

No 

Yes 

N/A 

No 


Note: For incoming and outgoing service, DID trunks must be programmed as loop dial 
repeating. 
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Physical description 

The trunk and common multiplexing circuitry is mounted on a 31.75 cm by 
25.40 cm (12.5 in. by 10 in.) printed circuit board. 

The NT8D14 Universal Trunk Card connects to the backplane through a 
160-pin connector shroud. External equipment, such as recorded 
announcement machines, paging equipment, and Central Office facilities, 
connect to the card at the back of the Media Gateway using a 25-pin 
connector. See the Installation and Configuration (553-3023-210) for 
termination and cross-connect information. 

The faceplate of the card is equipped with a red Light Emitting Diode (LED). 
See Figure 10 on page 73. When an NT8D14 Universal Trunk Card is 
installed, the LED remains lit for two to five seconds while the self-test runs. 
If the self-test is successful, the LED flashes three times and remains lit. 
When the card is configured and enabled in software, then the LED goes out. 
If the LED flashes continuously or remains weakly lit, replace the card. 

Functional description 

Figure 11 on page 74 shows a block diagram of the major functions contained 
on the NT8D14 Universal Trunk Card. Each of these functions is described 
on the following pages. 
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Figure 10 

Universal trunk card - faceplate 
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This symbol indicates 
that field-selectable 
jumper strap settings 
are located on this card 
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Figure 11 

NT8D14 Universal trunk card - block diagram 
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Card interfaces 

The NT8D14 Universal Trunk Card passes voice and signaling data over 
DS-30X loops, and maintenance data over the card LAN link. 

The NT8D14 Universal Trunk Card contains eight identical and 
independently configurable trunk interface units (also referred to as circuits). 
Each unit provides impedance matching and a balanced network in a signal 
transformer/analog hybrid circuit. Also provided are relays for placing 
outgoing call signaling onto the trunk. Signal detection circuits monitor 
incoming call signaling. Two CODECs are provided for performing A/D and 
D/A conversion of trunk analog voiceband signals to digital PCM signals. 
Each Codec supports four trunk interface units. The following features are 
common to all units on the card: 

• trunk type configurable on a per unit basis 

• terminating impedance (600 or 900 ohms) selectable on a per-unit basis 
(minimum vintage BA) 

• balance impedance (600 or 900 ohms or complex impedance network) 
selectable on a per-unit basis (minimum vintage BA) 

• control signals provided for RAN and paging equipment 

• loopback of PCM signals received from trunk facility over DS-30X 
network loop for diagnostic purposes 

• switchable pads for transmission loss control 

Card control functions 

Control functions are provided by a microcontroller, a card LAN interface, 
and signaling and control circuits on the NT8D14 Universal Trunk Card. 

Microcontroller 

The NT8D14 Universal Trunk Card contains a microcontroller that controls 
the internal operation of the card and the serial card LAN link to the controller 
card. The microcontroller controls the following: 

• reporting to the CE CPU through the card LAN link: 

— card identification (card type, vintage, and serial number) 
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— firmware version 

— self-test status 

— programmed configuration status 

receipt and implementation of card configuration through the card LAN 
link: 


— programming of the Codecs 

— enabling/disabling of individual units or entire card 

— programming of input/output interface control circuits for 
administration of trunk interface unit operation 

— maintenance diagnostics 

— transmission pad settings 

Card LAN interface 

Maintenance data is exchanged with the common equipment CPU over a 
dedicated asynchronous serial network called the Card LAN link. 

The signaling and control portion of the card provides circuits that establish, 
supervise, and take down call connections. These circuits work with the 
system CPU to operate trunk interface circuits during calls. The circuits 
receive outgoing call signaling messages from the CPU and return incoming 
call status information over the DS-30X network loop. 


Operation 

Administrators can assign optional applications, features, and signaling 
arrangements for each unit on the NT8D14 Universal Trunk Card through the 
Trunk Administration LD 14 and Trunk Route Administration LD 16 
programs or jumper strap settings on the card. 

Loop start operation 

Loop start operation is configured in software and implemented in the card 
through software download messages. When the card is idle, it provides a 
high impedance toward the CO for isolation and ac (ringing) detection. 
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Incoming calls 

The alerting signal into the Succession CSE 1000 is 20 Hz (nominal) ringing 
sent by the CO. When an incoming call is answered, ringing is tripped when 
the Succession CSE 1000 places a low-resistance dc loop across the tip and 
ring leads toward the CO. See Figure 12 on page 77 and Figure 13 on 
page 78. 

Figure 12 

Loop start call states - incoming call 



Succession CSE 1000 (near-end) 

High-resistance loop 

Low-resistance loop 

CO / FX / WATS (far-end) 

Ground on tip, battery on ring 
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^\ 

\ Forced far-end 
\ ^disconnect 
\ Near-end 

\ \ disconnects 

\ \ first 

(Note 3) 

Dial tone after 

far-end timeout 4 Far-end 

( disconnects 
\ first 
\(Note 2) 

Far-end J 
originates^ 
by ringing 

ringing is removed 
(Note 1) 


Note 1: The originating office can reverse battery and ground when attendant 
answer is received. 

Note 2: No disconnection signal is passed to trunk. 

Note 3: The near-end provides a high-impedance (> 150 k ohms) disconnect signal 
of at least 50 ms before reconnecting the ground detector. 553-CSE6235 
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Figure 13 

Loop start call connection 


sequence - incoming call 
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Ringing signal is superimposed on battery by the CO 
upon seizure. 

Near-end detects the ringing signal, makes the trunk 
circuit busy to all other calls, and presents the call to 
an idle console loop key. 

When attendant presses a loop key to answer the call, 
the near-end places a low-resistance loop between tip 
and ring and removes the ring and ground detectors 
from the circuit. 

CO detects the change in loop resistance and removes 
the ringing signal. Normal battery and ground will 
remain. However, some COs may reverse battery and 
ground. 


A goes on hook 


High-resistance loop 


Ground on tip/ 
battery on ring 


If near-end disconnects first, it opens the loop, waits at 
least 50 ms, and then reconnects the ring and ground 
detectors. 

Normally, no disconnection signal is returned by the CO; 
normal battery and ground will remain. However, if battery 
and ground were reversed when call was established, 
normal battery would be restored at this time. 


B goes on hook 


Ground on tip/ 
battery on ring 
and dial tone 


High-resistance loop 


If far-end goes on hook first, CO sends dial (or busy) tone 
after timeout. CO also restores normal battery and ground 
if they had been reversed when the call was established. 

All tones and any battery/ground reversal are ignored by 
the near-end. 

Near-end restores high-resistance loop when terminal A 
goes on hook. 
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Outgoing calls 

For outgoing calls, the software sends an outgoing seizure message to place 
a low-resistance loop across the tip and ring leads toward the CO. See 
Figure 14 on page 80 and Figure 15 on page 81. When the CO detects the 
low-resistance loop, it prepares to receive digits.When the CO is ready to 
receive digits, it returns a dial tone. Outward address signaling is then applied 
from the Succession CSE 1000 in the form of loop (interrupting) dial pulses 
or DTMF tones. 

Polarity-sensitiveZ-insensitive packs feature 

The Succession CSE 1000 software provides the polarity-sensitive/polarity- 
insensitive (PSP and PIP) packs feature for the accurate recording of outgoing 
call duration for loop start and ground start operation. On trunks equipped 
with far-end answer supervision, the PSP class of service is enabled in 
software and causes call-duration recording in CDR records to begin only 
upon receipt of answer supervision from the far-end. For trunks not equipped 
with answer supervision, the PIP class of service is enabled and call-duration 
recording begins immediately upon near-end trunk seizure. The PSP and PIP 
classes of service are enabled in the Trunk Administration program LD 14. 

Ground start operation 

Ground start operation is configured in software and implemented through 
software download messages. In the idle state, the tip conductor from the CO 
is open and a high-resistance negative battery is present on the ring lead. 

Incoming calls 

In an incoming call, after ground is detected on the tip, the universal trunk 
card scans for a ringing detection signal before presenting the call to an 
attendant and tripping the ringing. When the attendant answers, a low 
resistance is placed across the tip and ring conductors, which trips CO ringing 
and establishes a speech path. See Figure 14 on page 80 and Figure 15 on 
page 81. 

Reverse-wiring compensation 

The Succession CSE 1000 software includes a feature for detecting reverse 
wiring (connection of the near-end tip and ring leads to the far-end ring and 
tip leads) on ground start trunks with far-end answer supervision. 
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Figure 14 

Ground start call states - incoming call 
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Note 1: The far-end may reverse battery and ground upon receipt of attendant answer. 

Note 2: The near-end provides a high-impedance (>150k ohms) disconnect signal of at 
least 50 ms before reconnecting the ground detector. 
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Figure 15 

Ground start call connection sequence - incoming call 
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Ringing is superimposed on battery by the 
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Ordinarily, an incoming call on a reverse-wired trunk without reverse-wiring 
compensation presents ringing on the tip lead rather than on the ring lead. 
Since the software expects to see a ground on the tip lead, it interprets the end 
of the first ringing signal as a switchhook flash. But since the interval between 
ringing signals exceeds the switchhook flash time of 512 milliseconds, the 
software assumes a far-end disconnect. This causes the call to be presented to 
a console loop key and then immediately removed. 

The reverse-wiring compensation feature operates as follows. If an apparent 
disconnect takes place immediately after the first ringing signal, the software 
time stamps the event and temporarily remove the call from the console loop 
key. If another such ringing/disconnect event occurs during the No Ringing 
Detector (NRD) time, the trunk is considered “possibly reverse-wired” and a 
threshold counter starts. Calls on trunks identified as possibly reverse-wired 
are presented to the attendant during the initial ring, removed, and then 
continuously presented after the second ring. If a call on a possibly reverse- 
wired trunk is abandoned before the attendant answers, it is disconnected 
after the NRD timer expires. 

A trunk identified as possibly reverse-wired is switched by the software to 
loop start processing after the second ring. This switching takes place on a 
call-by-call basis. Thus, if a previously correctly wired trunk becomes 
reverse-wired, the next incoming call is marked as possibly reverse-wired and 
the threshold count begins. 

If the threshold count exceeds its limit, an error message is printed and the 
trunk is registered as “ positively reverse wired." Once identified as positively 
reverse wired, the call is presented continuously from the first ring. When a 
reverse-wired trunk becomes correctly wired, the first subsequent call clears 
the threshold counter and normal ground start processing is implemented. 

Note 1: The far-end can reverse battery and ground upon receipt of 
attendant answer. 

Note 2: The near-end provides a high-impedance (> 150k ohms) 
disconnect signal of at least 50 ms before reconnecting the ground 
detector. 
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Outgoing calls 

For outgoing calls, the trunk provides a ground to the ring lead. The CO 
responds by grounding the tip and returning dial tone. After the tip ground is 
detected by the card, a low-resistance path is placed between the tip and ring 
leads and the ground is removed from the ring. Addressing is then applied 
from the Succession CSE 1000 in the form of loop (interrupting) dial pulses 
or DTMF tones. See Figure 16 on page 84 and Figure 17 on page 85. 

The Polarity-Sensitive/Polarity-Insensitive Packs (PSP and PIP) feature must 
be set to provide for proper outgoing call-duration recording with ground start 
operation. Refer to the description of loop start operation in this section for a 
more complete discussion of PSP and PIP. 
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Figure 16 

Ground start call states - outgoing call 
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Figure 17 

Ground start call connection sequence - outgoing call 
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message via the data output bus to ground the ring. 


When the CO recognizes seizure, it grounds the tip 
and supplies dial tone. 

Detection of the ground on tip is signaled to the CE 
via the data input bus. The CE then sends a signal via 
the data output bus to place a low-resistance loop 
across the tip and ring and remove ground from ring. 

Digits are outpulsed in the form of a series of loop 
pulses or DTMF tones. 

Upon receipt of the first pulse/tone, the CO removes 
dial tone. When outpulsing is complete, terminal B is 
rung (if idle) and the proper audible indication is 
returned to local end. 

When terminal B answers, ringing is tripped and CO 
cuts terminal B through to trunk. Some COs may 
reverse battery and ground on tip and ring when 
terminal B answers or for toll denial. 
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If far-end disconnects first, CO removes ground from 
tip. If battery and ground were reversed when call 
was established, battery is removed from tip and 
restored to ring. 

Near-end detects drop in loop current and opens loop. 


A goes on hook 


High-resistance loop 


Tip open/ 
battery on ring 


If near-end disconnects first, it opens the loop. 

CO detects drop in loop current and removes ground 
from tip. If battery and ground were reversed when 
call was established, battery is removed from tip and 
restored to ring. 553-CSE6242 
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Figure 18 

Loop start call states - outgoing call 



553-3023-211 Standard 2.00 November 2002 







NT8D14 Universal Trunk Card Page 87 of 284 


Figure 19 

Loop start call connection sequence 
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When trunk access code is dialed by a station or 
attendant, the near-end replaces the high-resistance 
loop with a low-resistance loop and removes the ring 
detector from the circuit. 

CO detects low-resistance loop and returns dial tone. 

Near-end applies addressing to the trunk in the form of 
loop pulses or DTMF tones. Upon receipt of the first 
pulse/tone at the CO, dial tone is removed. 

Upon completion of outpulsing, the call is forwarded 
through the public network and B is rung (if idle) and 
the appropriate audible indication is returned. 

When B answers, the CO reverses polarity of the tip and 
ring leads. The polarity reversal is detected by the near¬ 
end and end-of-dialing is assumed, if it has not already 
been received, and the trunk is considered to be in the 
talking state. If answer supervision is not detected after a 
maximum of 15 seconds from last dialed digit, end-of- 
dialing is assumed by the near-end. 


B goes on hook 


Ground on tip/ 
battery on ring 


High-resistance loop 


If far-end disconnects first, CO restores normal battery 
and ground on tip and ring and may apply either a dial 
tone or a busy tone. 

Near-end detects restoration of normal battery and 
ground and opens loop. 


A goes on hook 


High-resistance loop 


Ground on tip/ 
battery on ring 


If near-end disconnects first, it restores a high-resistance 
loop. 

Far-end detects drop in loop current and restores 
normal battery and ground on tip and ring. 
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Direct inward dial operation 

Incoming calls 

An incoming call from the CO places a low-resistance loop across the tip and 
ring leads. See Figure 20 on page 90 and Figure 21 on page 91. Dial pulses or 
DTMF tones are then presented from the CO. When the called party answers, 
the universal trunk card reverses battery and ground on the tip and ring leads 
to the CO. The trunk is arranged for first party release. The CO releases the 
trunk by removing the low-resistance loop, at which time normal battery and 
ground are restored at the near-end. This also applies to incoming tie trunk 
calls from a far-end PBX. 

Note: The near-end can be configured for immediate start, delay dial, or 
wink start. 

Two-way, loop dial repeating, tie trunk operation 

Incoming calls 

In an incoming call configuration, the far-end initiates a call by placing a low- 
resistance loop across the tip and ring leads. See Figure 22 on page 92 and 
Figure 23 on page 93. This causes a current to flow through the battery feed 
resistors in the trunk circuit. Address signaling is then applied by the far-end 
in the form of DTMF tones or dial pulses. When the called party answers, an 
answer supervision signal is sent by the software, causing the Succession 
CSE 1000 to reverse battery and ground on the tip and ringleads to the far- 
end. Far-end disconnect is initiated by opening the loop while the near-end 
disconnect is initiated by restoring normal battery and ground. The operation 
represented in Figure 22 and Figure 23 also applies to incoming DID trunk 
calls from a CO. 

Note: Where no near-end answer supervision is provided, the party at 
the far-end hangs up after recognizing near-end call termination. 
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Outgoing calls 

In an outgoing call configuration, the NT8D14 Universal Trunk Card is 
connected to an existing PBX by a tie trunk. See Figure 24 on page 94. An 
outgoing call from the near-end seizes the trunk facility by placing a low- 
resistance loop across the tip and ring leads. Outward addressing is then 
applied from the Succession CSE 1000 in the form of DTMF tones or dial 
pulses. If answer supervision is provided by the far-end, reverse battery and 
ground on the tip and ring leads are returned. The operation represented in 
Figure 24 on page 94 and Figure 25 on page 95 also applies to outgoing calls 
on a DID trunk. 

Note: Where no far-end answer supervision is provided, the party at the 

near-end hangs up after recognizing far-end call termination. 
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Figure 20 

DID trunk, loop DR call states - incoming call 
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Note: The near-end may be configured for immediate start, delay dial, or 
wink start. 

553-CSE6243 
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Figure 21 

DID trunk, loop DR call connection sequence - incoming call 


Near-end 


Far-end 


Succession 


r^r\ 

t 

n 

CSE 1000 



1 



State 


Signal/direction 


Ground 
on tip/ 
battery 
on ring 


High- 
resistance 
_loop 


Remarks 


Trunk seizure 

Outpulsing 
A rings 


2-way voice 
connection 


Low resistance loop qq p| aces a | 0W resistance between tip and 

ring. 

Near-end detects increase in loop current 

and makes trunk busy to all outgoing calls. 
Address signaling _ _ .. . , 

---— CO applies addressing to the trunk in the 

form of battery-ground or loop pulses or 
DTMF tones. 


Ringback 

Battery on tip/ 
ground on ring 


B goes on hook 


High-resistance loop 


Ground on tip/ 
battery on ring 


Near-end detects addressing, alerts terminal 
A, and provides ringback tone to CO. 

When terminal A goes off hook, near-end 
trips ringback tone and provides answer 
super-vision by reversing battery and ground 
on tip and ring. 


If far-end disconnects first, CO opens the 
loop. 

Near-end detects drop in loop current and 
reverses battery and ground on tip and ring. 


A goes on hook 
Idle 


Ground on tip/ 
battery on ring 


High-resistance loop 


If near-end disconnects first, it reverses 
battery and ground on tip and ring. 

CO detects battery/ground reversal and 
opens loop. 
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Figure 22 

Two-way, loop DR, tie trunk call states - incoming call from far-end PBX 


Succession CSE 1000 (near-end) 




S§ 

3 d) 

o ss 
.‘r re 
O 


Ground on tip, 
battery on ring 


Battery on tip, 
ground on ring 


(A Q. 
'(A O 


Far-end 
hangs up 
(Note) 


Far-end 

originates 




Near-end 
answers 
(ans sup) 


Near-end 

disconnects 

first 


Far-end 
disconnects 
. first 


Far-end 

disconnects 


Near-end 

disconnects 


Far-end 

disconnects 

first 


Note: Where no near-end answer supervision is provided, party at far-end hangs up 
after recognizing near-end call termination. 553-CSE6245 
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Figure 23 

Two-way, loop DR, tie trunk call connection sequence - incoming call from far-end PBX 


Near-end 

Succession 
CSE 1000 


Far-end 


State Signal/direction 

Ground on tip/ Ground on tip/ 
battery on ring battery on ring 


Remarks 


Trunk seizure 


Outpulsing 
A rings 

2-way voice 
connection 


B goes on hook 


Low-resistance loop 


Address signaling 


Ringback 

Battery on tip/ 
ground on ring 


High-resistance loop] 


Ground on tip/ 
battery on ring 


Ground on tip/ 
battery on ring 


A goes on hook 


Ground on tip/ 
battery on ring 


Ground on tip/ 
battery on ring 


Far-end places a low resistance between tip and ring. 

Near-end detects increase in loop current and makes 
trunk busy to all outgoing calls. 

Far-end applies addressing to the trunk in the form of 
battery-ground or loop pulsing, or DTMF tones. 

Near-end detects addressing, alerts terminal A, and 
provides ringback tone to far-end. 

When terminal A goes off hook, near-end trips ringback 
tone and provides answer supervision, if required by far- 
end, by reversing battery and ground on tip and ring. 

If far-end disconnects first, it momentarily opens the loop 
and then restores normal battery and ground if no near¬ 
end answer supervision was provided when call was 
establish-ed. Otherwise, it waits for the near-end to 
restore normal battery and ground. 

Near-end detects drop in loop current and restores normal 
battery and ground if answer supervision was provided. 
Otherwise, terminal A simply hangs up. 

If answer supervision was provided, far-end restores 
normal battery and ground when it detects 
battery/ground reversal from near-end. 


If near-end disconnects first, normal battery is restored if 
answer supervision was provided to establish call. 
Otherwise, terminal A simply hangs up. 

If far-end detects battery/ground reversal, it 
momentarily opens loop and then restores normal 
battery. But, if no answer supervision was provided by 
the near-end when the call was established, it cannot 
supply a battery reversal to signal call termination; the 
person at terminal B must recognize end of call and 
hang up, which will then cause the far-end to restore 
normal battery. 553-CSE6246 
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Figure 24 

Two-way, loop DR, tie trunk call states - outgoing call to far-end PBX 


Succession CSE 1000 (near-end) 

Ground on tip, 
battery on ring 

Low-resistance 

loop 

High-resistance 

loop 


d Idle 

— 'C 

TJ >, 

C C 
3 0 ) 

O C 

O n 


Near-end 
disconnects -- 
first 


Battery-ground 
or loop pulse 
_or DTMF 7 


Near-end - 
originates 


Near-encn 
hangs up 
(Note) 



/ /Near-end 
disconnects 

Far-end i 
disconnects 

Far-end 

'disconnects 

first 


- 05 

.9- = 




Far-end 
answers 
(ans sup) 


Near-end 

disconnects 

first 


Note: Where no far-end answer supervision is provided, party at near-end hangs 
up after recognizing far-end call termination. 553 -CSE 6247 
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Figure 25 

Two-way, loop DR, tie trunk call connection sequence - outgoing call to far-end PBX 


Near-end 

Succession 
CSE 1000 


Far-end 


State 


Trunk seizure 


Outpulsing 

B rings 

2 -way voice 
connection 


Signal/direction 

Ground on tip/ Ground on tip/ 
battery on ring battery on ring 

Low-resistance loop_ 


Address signaling 


Battery on tip/ 
ground on ring 


Remarks 


When terminal A goes off hook, near-end places a low 
resistance between tip and ring. 

Terminal A dials and battery-ground or loop pulses, or 
DTMF tones, are sent to far-end. 


If answer supervision is provided by far-end, reverse 
battery and ground are applied to tip and ring when 
terminal B answers. 

Near-end monitors loop current during 2-way voice 
connection. 


A goes on hook 


Fligh-resistance loop 


Ground on tip/ 
battery on ring 


Ground on tip/ 
battery on ring 


If near-end disconnects first, it momentarily opens the loop 
and then restores normal battery and ground if no far-end 
answer supervision was provided when call was establish¬ 
ed. Otherwise, it waits for the far-end to restore normal 
battery and ground. 

Far-end detects drop in loop current and restores normal 
battery and ground if answer supervision was provided. 
Otherwise, terminal B simply hangs up. 

If answer supervision was provided, near-end restores 
normal battery and ground when it detects 
battery/ground reversal from far-end. 


B goes on hook 


Ground on tip/ 
battery on ring 


Ground on tip/ 
battery on ring 


If far-end disconnects first, it restores normal battery if 
answer supervision was provided to establish call. 
Otherwise, terminal B simply hangs up. 

If near-end detects battery/ground reversal, it moment¬ 
arily opens loop and then restores normal battery. But, 
if no answer supervision was provided by the far-end 
when the call was established, it cannot supply a 
battery reversal to signal call termination; the person at 
terminal A must recognize end of call and hang up, 
which will then cause the local end to restore normal 
battery - 553-CSE6248 
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Senderized operation for DID and two-way loop DR trunks 

Incoming calls 

If the far-end is senderized, the near-end can operate in any mode: Immediate 
Start (IMM). Delay Dial (DDL) or Wink (WNK) start, as assigned at the 
STRI prompt in the Trunk Administration program LD 14. See Figure 26 on 
page 98. 

Note: If a ground start trunk, the outpulse towards office occurs after 
ground detection. If a loop start trunk, the outpulse towards office occurs 
one second later. 

For immediate start, following the seizure signal, the far-end starts pulsing 
after the standard delay (normally 65 ms, minimum). 

For delay dial or wink start modes, stop/go signaling (off hook/on hook or 
battery /ground reversal) is returned by the Succession CSE 1000 after receipt 
of the seizure signal. The delay dial (stop) signal begins immediately upon 
seizure and ends (go signal) 384 ms later. The wink start (stop) signal begins 
384 ms after seizure and ends (go signal) 256 ms later. The far-end detecting 
the go signal starts pulsing after the standard delay (normally 55 ms, 
minimum). Stop/go signaling, in addition to the signaling function, serves as 
an integrity check to help identify a malfunctioning trunk. 

If required, the near-end can be configured to provide pseudo-answer 
supervision at the expiration of the end-of-dial timer. End-of-dial timer 
settings are made at the EOD (non-DTMF) or ODT (DTMF) prompts in the 
Trunk Route Administration program LD 16. 

The operation represented in Figure 26 on page 98 also applies to incoming 
calls on a DID trunk from a CO. 

Outgoing calls 

When DDL or WNK mode is used, outgoing calls require a stop/go signal 
from the far-end so that the near-end cannot outpulse until the far-end is ready 
to receive digits. See Figure 27 on page 99. 
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Note: Pseudo-answer supervision is provided by near-end at expiration 
of end-of-dial timer. Where no far-end answer supervision is provided, 
the party at the far-end hangs up after recognizing near-end call 
termination. 
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Figure 26 

Two-way, loop DR, tie trunk call states - incoming call through a senderized, tandem PBX 
from a CO 



Succession CSE 1000 (near-end) 

Ground on tip, 
battery on ring 

Battery on tip, 
ground on ring 

Idle 

I 

' Far-end 

A hangs up 

/ \ ^\JNote 4) 

Far-end 

originates 

/ 




Battery-ground vi 
or loop pulsing,/ 
orDTMF / [ 
yJ Note \ )y \ 

CO end 
answers 
(no ans sup) 


Far-end / 
disconnects / 
V^first 

\ Far-end 
> \ disconnects 


\ Near-end 
V disconnects 



Near-end 
stores 
office DN 
(Note 2) 


CO/FX/WATS 
ground start 
disconnect 


Near-end 
answers 
i (ans sup) 
UNote 3) 



y Far-end 
disconnects 
first 


Note 1: Dial CO/FX/WATS and office DN. 

Note 2: If ground start trunk, outpulse toward office after ground detection. 

If loop start trunk, outpulse toward office 1 second later. 

Note 3. Pseudo-answer supervision is provided by near-end at expiration of 
end-of-dial timer. 

Note 4: Where no far-end answer supervision is provided, party at far-end 
hangs up after recognizing near-end call termination. 
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Figure 27 

Two-way, loop DR, tie trunk call states - outgoing call through far-end PBX to CO 


Succession CSE 1000 (near-end) 


Ground on tip, 
battery on ring 


Low-resistance High-resistance 

loop loop 


Battery-ground Near-end | 
or loop pulses, disconnects 


or DTMF 

I \ 


Far-end 


Near-end' 
hangs up 
(Note 3) 


Near-end. 
originates 


/(Note 1 )) \ answers 
V / t(noanssup) 

~~\/ // ((Note 2V) I / 


t Near-end 
/disconnects 


Far-end i 
disconnects 


- U) 

.9- c 



Far-end 
disconnects 
first 


Near-end 

disconnects 

first 


I (Note 2) Far-end 
\stop / answers 
* J (ans sup) 

Universal service 
provided by far 
end PBX if 
originating end is 
senderized 


Note 1\ Immediate-start outpulsing. 

Note 2: Delay-dial or wink-start outpulsing after go signal. 

Note 3: Where no far-end answer supervision is provided, party at near-end 
hangs up after recognizing far-end call termination. 
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Outgoing automatic, incoming dial operation 

Incoming calls 

When the NT8D14 Universal Trunk Card is seized by the far-end on an 
incoming call, a low-resistance loop is placed across the tip and ring leads. 
Addressing is then sent by the far-end in the form of battery-ground or loop 
pulses, or DTMF tones. The trunk is released at the far-end when the loop is 
opened. When the near-end detects an open loop, it returns to a normal state. 
See Figure 28 on page 101 and Figure 29 on page 102. 

Outgoing calls 

When seized as a dial-selected outgoing trunk, the near-end places the battery 
on the tip and ground on the ring. This alerts the far-end of the seizure. The 
far-end responds with a low resistance across the tip and ring leads. See 
Figure 30 on page 103 and Figure 31 on page 104. 
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Figure 28 

Two-way, loop OAID, tie trunk call states - incoming call from far-end PBX 


Succession CSE 1000 (near-end) 


Ground on tip, 
battery on ring 


Battery on tip, 
ground on ring 


Far-end 

disconnects 

first 
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Figure 29 

Two-way, loop OAID, tie trunk call states - incoming call from far-end PBX 


Near-end 

Succession 
CSE 1000 


Far-end 


State 


Signal/direction 


Ground 
on tip/ 
battery 
on ring 


High- 
resistance 
_loop 


Remarks 


Trunk seizure 


Outpulsing 

A rings 

2-way voice 
connection 


Low-resistance loop 


Address signaling 


Battery on tip/ 
ground on ring 


Far-end PBX seizes trunk by placing a low 
resistance between tip and ring. 

Near-end detects increase in loop current 
and makes trunk busy to all outgoing calls. 

Far-end sends battery-ground or loop 
pulses, or DTMF tones. 

Near-end detects addressing and alerts 
terminal A. 

Terminal A goes off hook. If answer 
supervision is required by far-end, reverse 
battery and ground are applied to tip and ring. 

Far-end monitors loop current during 2-way 
voice connection. 


B goes on hook 


High-resistance loop 


Ground on tip/ 
battery on ring 


If far-end disconnects first, it opens the loop. 


Near-end detects drop in loop current and 
restores normal battery and ground. 


A goes on hook 


Ground on tip/ 

battery on ring „ , 

-► If near-end disconnects first, it reverses 

battery and ground on tip and ring. 

esistance jQ?P - Far-end detects battery/ground reversal and 
opens loop. 


553-CSE6252 


553-3023-211 Standard 2.00 November 2002 






Far-end 


NT8D14 Universal Trunk Card Page 103 of 284 


Figure 30 

Two-way, loop OAID, tie trunk call states - outgoing call to far-end PBX 
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Figure 31 

Two-way, loop OAID, tie trunk call connection sequence - outgoing call to far-end PBX 
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Recorded Announcement trunk operation 

Note: Refer to “Multi-Channel RAN modes” on page 107 for 
information on Multi-Channel RAN modes, which are not linked to a 
RAN machine or a given trunk. 

When configured for Recorded Announcement (RAN) operation, a trunk unit 
is connected to a customer-provided recorded announcement machine. 
Announcement machines must be compatible with Succession CSE 1000 
RAN trunks. Use the manufacturer's instructions to set up the Announcement 
machines. 

Each trunk unit provides the following for operation with RAN equipment: 

• pulse start, level start, or continuous operation modes 

• selectable termination of tip and ring leads into 600 or 900 ohms for 
interface with a low-impedance (2 or 4 ohms) source 

• connection of up to 24 trunk units to a single announcement machine 
channel 

Recorded announcement machines 

Recorded announcement machines store prerecorded voice messages that are 
played back to the trunk units to which they are connected. Most 
commercially available announcement machines store recordings digitally, 
although some drum and tape units are still in service. 

An announcement machine can provide one or more channels and each 
channel may be prerecorded with a different message. Some announcement 
machines also provide a Special Information Tone (SIT) capability. These 
tones are inserted at the beginning of intercept messages such as “Your call 
cannot be completed as dialed. Please check the number and try again.” 
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RAN modes of operation 

Figure 32 shows the relationship of control signals to message playback for 
the operating modes available in announcement machines. The signal names 
shown in the figure are typical. 


Figure 32 

RAN control signals (Control GRD = IDLE) 


Succession CSE 1000 


Cross connect 


Typical customer- 
provided external 



Note 1: For continuous operation mode, connect the trunk unit MB line to the announcer B line 
only and ground the announcer ST+ line. For pulse start or level start modes, connect the trunk 
unit MB line to the announcer ST+ line only and leave the announcer B line unconnected. 

Note 2: A maximum of 24 universal trunk card units can be paralleled to a single announcer 
channel. 

553-CSE6255 
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Multi-Channel RAN modes 

In Multi-Channel RAN, multiple RAN channels can be configured within one 
RAN trunk route. In a Multi-Channel RAN route, each trunk has its own 
dedicated RAN channel on a physical RAN machine. Multi-Channel RAN 
routes do not support the cross connecting (daisy chains) of multiple trunk 
ports together so that several callers hear the same RAN message. 

Multi-channel machine types - Continuous Mode Multi-Channel (MCON), 
Pulse Start/Stop Multi-Channel (MPUL) and Level Start/Stop Multi-Channel 
(MLVL) - are not linked to a RAN machine or a given trunk. All trunks 
belonging to the RAN route are considered independent. RAN trunks and 
RAN machine channels are connected one-to-one. If one RAN trunk is 
detected as faulty, then all other trunks are not impacted. 

For the RAN machine types, the maximum length of the recorded 
announcement is two hours. The meaning of a ground signal received from 
the RAN machine (play or idle) is configured in LD 16. 

Multi-Channel Level Start/Control Mode (minimum vintage BA) 

A RAN mode of operation is available called “Multi-Channel Level Start/ 
Control Mode.” This mode enables provisioning of multiple RAN channels 
for a RAN route (playing the same message independently on demand) cross- 
connected one-to-one to each RAN trunk in a multi-channel level start RAN 
route. Do not bridge RAN trunks in a multi-channel RAN route. 

The Route Data Block LD 16 is used to configure a RAN route in Multi- 
Channel Level Start/Control mode, using the following response: . 

RTYP = MLSS. 

Trunk members are provisioned in the Trunk Data Block LD 14. 

Refer to “Programming RAN trunks” on page 109 and to Software Input/ 
Output: Administration (553-3001-311) for instructions on service change 
programs. 
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Continuous operation mode 

In the continuous operation mode (sometimes called the Audichron mode), a 
message is constantly played, over and over again. Callers “barge in” on a 
playing message or receive a ringback tone until the message plays again. The 
start line (ST+) is hardwired as always active. See Figure 32 on page 106. At 
the end of each message, a pulse is issued on the “C” line that is used by the 
trunk unit to cut through to the waiting call. 

Note: The “B” (busy) signal line indicates availability of an 
announcement machine message to the trunk unit when configured for 
the continuous operation mode. This signal is made active (ground) by 
the announcement machine if the channel contains a recorded message 
and is in an online condition. The “B” line is not connected to a trunk unit 
when configured for start mode operation. 

Start modes (minimum vintage BA) 

In a start mode (sometimes called the Code-a-Phone or start-stop mode), 
playback of a message does not begin until a start pulse is received by the 
announcement machine. Two subcategories of the start mode exist: pulse 
start and level start. 

In the pulse start mode, a start pulse activates playback of a message that 
continues until completion. The announcement machine ignores all other start 
pulses that might occur until the message is complete. 

In the level start mode, the start signal is a “level” rather than a pulse. The 
leading edge of the start signal initiates message playback that continues until 
either the trailing edge of the start signal occurs or the end of the message is 
reached. A message that is terminated by the trailing edge of a level start 
signal is immediately reset and ready for playback again. 

Call routing to RAN trunks 

Software in the Succession CSE 1000 controls recorded announcement 
machines. These programs detect the calls to be intercepted, determine the 
type of intercept treatment required (for example, overflow, attendant, 
announcement), queue the intercept, and provide ringback tone to the calling 
party. At the proper time, an intercepted call is connected to the appropriate 
RAN trunk. 
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Programming RAN trunks 

The type of intercept and the RAN trunk parameters are defined in the Trunk 
Data Block LD 14, Customer Data Block LD 15, and Route Data Block 
LD 16 programs. 

The Trunk Data Block and Route Data Block programs specify the RAN 
trunk, the type of announcement machine, the number of repetitions of 
announcements before a forced disconnect (all calls) or an attendant intercept 
is initiated (CCSA/DID calls only), and the point at which the trunk can 
connect to the announcement. 

The Customer Data Block program defines the type of intercept and the trunk 
route to which the intercept is to be connected. 

Refer to Software Input/Output: Administration (553-3001-311) for 
instructions on service change programs. 

Electrical specifications 

Table 7 gives the electrical characteristics of the NT8D14 Universal Trunk 
Card. 


Table 7 

NT8D14 Universal trunk card - trunk interface electrical characteristics (Part 1 of 3) 


Characteristic 

CO/FX/WATS 

trunks 

DID or tie 

trunks 

RAN 

trunks 

Paging 

trunks 

Terminal impedance 

600 or 900 ohms (Note 1) 

600/900 

ohms 
(Note 1) 

600 

ohms 

Balance impedance 

600 or 900 ohms (Note 1), 

3COM, or 3CM2 (Note 2) 

N/A 

N/A 

Supervision type 

Ground or 
loop start 
(Note 3) 

Loop start 
(with ans sup) 

(Note 3) 

Continuous, 
level, or 
pulse 

N/A 
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Table 7 

NT8D14 Universal trunk card - trunk interface electrical characteristics (Part 2 of 3) 


Characteristic 

CO/FX/WATS 

trunks 

DID or tie 

trunks 

RAN 

trunks 

Paging 

trunks 

DC signaling loop length 
(max) 

1700-ohms loop 
with near-end 
battery of -42.75 

V 

2450-ohms loop 
with near-end 
battery of -44 V 

600/900- 
ohms loop 

600 

ohms 

loop 

Far-end battery 

-42 to -52.5 V 
(Note 4) 

-42 to -52.5 V 

-42 to -52 

V 

N/A 

Minimum detected loop 

20 mA 

10 mA 

10 mA 

N/A 


current 

Ground potential 
difference 

Low DC loop resistance 
during outpulsing 

High DC loop resistance 


Ring detection 


Line leakage 


<300 ohms N/A 

Ground start N/A 

S 30k ohms; 
loop start 
S 5M ohms 

17 to 33 Hz N/A 

40 to 120 V rms 


S 30k ohms, tip-to-ring, 
tip-to-ground, ring-to-ground 


553-3023-211 Standard 2.00 November 2002 






NT8D14 Universal Trunk Card Page 111 of 284 


Table 7 

NT8D14 Universal trunk card - trunk interface electrical characteristics (Part 3 of 3) 


Characteristic 

CO/FX/WATS 

trunks 

DID or tie 

trunks 

RAN 

trunks 

Paging 

trunks 

AC induction rejection 

10 V rms, tip-to-ring, 
tip-to-ground, ring-to-ground 

N/A 

N/A 


Note 1: Selected in software. 


Note 2: Selected by jumper strap settings on card. Refer to Table 11 on page 115, Table 12 on 
page 116, and Table 13 on page 117 for details. 

Note 3: Loop start answer supervision introduced with vintage BA cards and Release 19 
software. 

Note 4: For loop extender application, the maximum voltage applied between tip and ring 
is -105 V ±5%. The minimum DC loop resistance for this type of application is 1800 ohms. 


Power requirements 

Power to the NT8D14 Universal Trunk Card is provided by the module power 
supply (ac or dc). 

Table 8 

Power requirements for universal trunk card 


Voltage 

Tolerance 

Current (max.) 

+15.0 Vdc 

±5% 

306 mA 

-15.0 Vdc 

±5% 

306 mA 

+5.0 V dc 

±5% 

750 mA 

+8.5 V dc 

±2% 

450 mA 

-48.0 V dc 

±5% 

415 mA 
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Foreign and surge voltage protection 

The NT8D14 Universal Trunk Card meets UL-1489 and CS03 over-voltage 
(power cross) specifications and FCC Part 68 requirements. 

Environmental specifications 

Table 9 lists the environmental specifications for the NT8D14 Universal 
Trunk Card. 

Table 9 

Environmental specifications for the NT8D14 Universal Trunk Card 


Parameter 

Specifications 

Operating temperature 

0° to +60° C (+32 to +140° F), ambient 

Operating humidity 

5 to 95% RH (noncondensing) 

Storage temperature 

-40° to +70° C (-40° to +158° F) 


Connector pin assignments 

The universal trunk card connects the eight analog trunks to the backplane 
through a 160-pin connector shroud. Telephone trunks connect to the 
universal trunk card at the back of the Media Gateway using a 25-pin 
connector. A list of the connections to the universal trunk card is shown in 
Table 10. See Installation and Configuration (553-3023-210) for I/O panel 
connector information and wire assignments for each tip/ring pair. 
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Table 10 

Universal trunk card - backplane pinouts 


Back- 
Trunk plane 
Number Pin 


Signal 



R anU- 

Signal 

plane 

Pin 

RAN 

mode 

Paging 

mode 

Other 

modes 

12B 

Ring 

Ring 

Ring 

13B 

MB 

RG 

N/A 

14B 

Ring 

Ring 

Ring 

15B 

MB 

RG 

N/A 

16B 

Ring 

Ring 

Ring 

17B 

MB 

RG 

N/A 

18B 

Ring 

Ring 

Ring 

19B 

MB 

RG 

N/A 

62B 

Ring 

Ring 

Ring 

63B 

MB 

RG 

N/A 

64B 

Ring 

Ring 

Ring 

65B 

MB 

RG 

N/A 

66B 

Ring 

Ring 

Ring 

67B 

MB 

RG 

N/A 

68B 

Ring 

Ring 

Ring 

69B 

MB 

RG 

N/A 
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Configuration 

The trunk type for each unit on the card as well as its terminating impedance 
and balance network configuration is selected by software service change 
entries at the system terminal and by jumper strap settings on the card. 

NT8D14BB (Release 10 and higher) has a reduced jumper strap setting on the 
card. There are only three jumpers, Jl.X, J2.X, and J3.X on each channel. 
Tables 11, 12, and 13 show the functionality of these three jumpers. 

Jumper strap settings 

For most applications, the jumper strap settings remain set to the standard 
configuration as shipped from the factory. See Table 11 on page 115. 

For CO/FX/WATS or tie trunk loops exceeding 1524 meters (5000 ft.), DID 
trunks exceeding a loop resistance of 600 ohms, or RAN trunks operating in 
pulse start or level start modes, the jumper strap settings must be changed as 
shown in Table 12 on page 116. Figure 33 on page 119 shows jumper 
locations on the universal trunk card (vintage BA). 

Service change entries 

The trunk type, terminating impedance, and balance network are selected by 
making service change entries in the Trunk Administration program LD 14. 
See Table 13 on page 117 for the proper values for the trunk type and loop 
length. Refer to Software Input/Output: Administration (553-3001-311) for 
LD 14 service change instructions. 

Before the appropriate balance network can be selected, the loop length 
between the near-end (Succession CSE 1000) and the far-end (a Central 
Office, for example) must be known. To assist in determining loop length, 
some typical resistance and loss values for the most common cable lengths 
are given in Table 14 on page 118 for comparison with values obtained from 
actual measurements. 
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Table 11 

Jumper strap settings - factory standard (NT8D14BA, NT8D14BB) 


Jumper strap settings (Note 1) 


Trunk types 

Loop length 

J1.X 

J2.X 

J3.X 

J4.X 
(Note 2) 

CO/FX/WATS 

2-way tie (LDR) 

2-way tie (OAID) 

0-1524 m (5000 ft.) 

Off 

Off 

1-2 

1-2 

DID 

0-600 ohms 

Off 

Off 

1-2 

1-2 

RAN: continuous 
operation mode 

Paging 

Not applicable: RAN 
and paging trunks 
should not leave the 
building. 

Off 

Off 

1-2 

1-2 


Note 1: Jumper strap settings J1.X, J2.X, J3.X, and J4.X apply to all eight units; “X” indicates 
the unit number, 0-7. “Off” indicates that no jumper strap is installed on a jumper block. Store 
unused straps on the universal trunk card by installing them on a single jumper pin as shown 
below. 

Note 2: For the NT8D14BB (Release 10 and higher) card, J4.X is not provided on the card. 
The J4.X jumper setting specified in Table 11 does not apply. 


Jumper pin- 

Jumper block — 



-Jumper strap 
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Table 12 

Jumper strap settings - extended range (NT8D14BA, NT8D14BB, NT8D14BB Release 10 
and later) 


Jumper strap settings (Note 1) 


Trunk types 

Loop length 

— 

J1.X 

J2.X 

J3.X 

J4.X 
(Note 2) 

CO/FX/WATS 

2-way tie (LDR) 

2-way tie (OAID) 

> 1524 m (5000 ft) 

Off 

Off 

1-2 

2-3 

DID 

> 600 ohms 

On 

On 

1-2 

2-3 

RAN: pulse start or 
level start modes 

Not applicable: RAN 
trunks should not leave 
the building. 

Off 

Off 

2-3 

1-2 


Note 1: Jumper strap settings J1.X, J2.X, J3.X, and J4.X apply to all eight units; “X” indicates 
the unit number, 0-7. “Off” indicates that no jumper strap is installed on a jumper block. 

Note 2: For the NT8D14BB Release 10 or later card, J4.X is not provided on the board. The 
J4.X jumper setting specified in Table 12 does not apply. 
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Table 14 

Cable loop resistance and loss 


Cable loop resistance (ohms) 


Cable loop loss (dB) 
(nonloaded at 1kHz) 


Cable length 

22 AWG 

24 AWG 

26 AWG 

22 AWG 

24 AWG 

26 AWG 

915 m (3000 ft) 

97 

155 

251 

0.9 

1.2 

1.5 

1524 m (5000 ft) 

162 

260 

417 

1.6 

2.0 

2.5 

2225 m (7300 ft) 

236 

378 

609 

2.3 

3.0 

3.7 

3566 m (11700 ft) 

379 

607 

977 

3.7 

4.8 

6.0 

5639 m (18500 ft) 

600 

960 

1544 

5.9 

7.6 

9.4 
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Port-to-port loss configuration 

Loss parameters are selected on the NT8D14 Universal Trunk Card by a 
switchable pad controlled by Codec emulation software. For convenience, the 
pads settings are called “in" and “out.” Pad settings are determined by the two 
factors listed below: the first is under direct user control; the second is 
controlled indirectly. 

• Class of Service is assigned in LD 14. 

• Port-to-port connection loss is automatically set by software on the basis 
of the port type selected in LD 16; only the port type is set by the user. 

The transmission properties of each trunk are characterized by the class of 
service assigned in LD 14. Transmission properties can be Via Net Loss 
(VNL) or non-Via Net Loss (non-VNL). 

The VNL class of service is assigned at the prompt CLS with the response 
VNL. The non-VNL class of service is assigned at prompt CLS by selecting 
either the Transmission Compensated (TRC) or Non-Transmission 
Compensated (NTC) response. 

Non-VNL trunks are assigned a TRC or NTC class of service to ensure 
stability and minimize echo when connecting to long-haul trunks, such as tie 
trunks. The class of service determines the operation of the switchable pads 
contained in each unit. They are assigned as follows; 

• TRC for a 2-wire non-VNL trunk facility with a loss of greater than 2 dB, 
or for which impedance compensation is provided, or for a 4-wire non- 
VNL facility. 

• NTC for a 2-wire, non-VNL trunk facility with a loss of less than 2 dB, 
or when impedance compensation is not provided. 


553-3023-211 Standard 2.00 November 2002 




NT8D14 Universal Trunk Card Page 121 of 284 


See Table 15 for the pad switching control for the various through 
connections and the actual port-to-port loss introduced for connections 
between the NT8D14 Universal Trunk Card and any other port designated as 
Port B. 


Table 15 

Pad switching algorithm 



Port B pads 

Universal Trunk 

Pads 

Port-to-port loss (dB) 

Port B 

Transmit 

D to A 

Receive 

A to D 

Transmit 

D to A 

Receive 

A to D 

Port B to 

Universal 

trunk 

card 

Universal 

trunk 

card to 

Port B 

IPE line 

N/A 

N/A 

Out 

Out 

0.5 

0.5 

Universal trunk 
(TRC) 

In 

Out 

In 

Out 

1 

1 

IPE tie (VNL) 

In 

In 

Out 

Out 

0 

0 

PE line 

N/A 

N/A 

Out 

Out 

1 

1 

PE CO/FX/ 

WATS (TRC) 

Out 

Out 

In 

In 

1 

1 

PE tie 

Out 

Out 

In 

In 

0.5 

0.5 


Note 1: Transmit and receive designations are from and to the Succession CSE 1000. 
Transmit is from the Succession CSE 1000 to the external facility (digital-to-analog direction in 
the Universal trunk card). Receive is to the Succession CSE 1000 from the external facility 
(analog-to-digital direction in the Universal trunk card. 

Note 2: When Port B is the call originating port and if the Universal trunk card is the originating 
port, the UTC pads are out and the Port B (PE CO/FX/WATS) pads are in. 
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Applications 

Paging trunk operation 

A universal trunk card unit can be configured as a paging trunk. Configure 
units as paging trunks in the Trunk Data Block program LD 14 and assign 
routes in the Route Data Block program LD 16. Figure 34 shows a typical 
connection from customer-provided equipment to unit 0 on a universal trunk 
card that can be installed in slots 1, 2. and 3 in an Media Gateway, and slots 
7, 8, 9, and 10 in a Media Gateway Expansion. See Installation and 
Configuration (553-3023-210) for trunk wiring information. 


Figure 34 

Connecting paging equipment to the NT8D14 Universal Trunk Card (typical) 
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Music operation 

A trunk unit can be connected to a music source. The audio source should 
provide an adjustable power output at 600 ohms. Configure units for music at 
the MUS or AWR prompts in the Trunk Administration program LD 14 and 
assign routes at the MRT prompt in the Route Data Block program LD 16. 

Music operation is similar to that of RAN in the continuous operation mode. 
Connect the unit tip and ring leads to the audio source and ground the CP line 
at the MDF. If the music source is equipped with contacts that close when 
music is online, use these contacts to provide a ground to the MB line; 
otherwise, ground the MB line at the MDF. 
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Reference list 

The following are the references in this section: 

• Installation and Configuration (553-3023-210) 


Overview 


The NT8D15 E&M trunk card interfaces four analog telephone trunks to the 
Succession Communication Server for Enterprise (CSE) 1000. Each trunk 
interface connects to a trunk facility using tip and ring leads that carry voice, 
ringing, and tone signaling, and to signaling interfaces by E&M leads. Each 
unit can be configured independently by software control in the Trunk Data 
Block program LD 14. 

Up to four analog trunk cards are supported in each Succession Media 
Gateway and four analog trunk cards in each Media Gateway Expansion. The 
NT8D15 E&M Trunk Card can be installed in slots 1, 2, 3, and 4 of the Media 
Gateway and slots 7, 8, 9, and 10 of the Media Gateway Expansion. 

The NT8D15 E&M trunk card supports the following types of trunks: 

• 2-wire E&M Type I signaling trunks 

• 4-wire E&M trunks: 

— Type I or Type II signaling 
— duplex (DX) signaling 

• paging (PAG) trunks 

Type I signaling uses two signaling wires plus ground. Type II and DX 
signaling uses two pairs of signaling wires. Most electronic switching 
systems use Type II signaling. 
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Table 16 lists the signaling and trunk types supported by the NT8D15 E&M 
trunk card. 


Table 16 

Trunk and signaling matrix 


Signaling 

Trunk types 

RLM/RLR 

Tie 

PAG 

CSA/CAA/CAM 

2-wire E&M 

Yes 

Yes 

Yes 

Yes 

4-wire E&M 

Yes 

Yes 

No 

Yes 


Legend: 

RLM Release Link Main 

RLR Release Link Remote 

CSA Common Control Switching Arrangement 

CAA Common Control Switching Arrangement with Automatic Number Identification (ANI) 
CAM Centralized Automatic Message Accounting (CAMA) trunk 


Physical description 

The E&M trunk card mounts in Slots 1,2,3, and 4 of the Media Gateway, and 
Slots 7,8,9, and 10 of the Media Gateway Expansion. The line interface and 
common multiplexing circuitry is mounted on a 31.75 cm by 25.40 cm 
(12.5 in. by 10 in.) printed circuit board. 

The E&M trunk card connects to the backplane through a 160-pin connector 
shroud. External equipment connects to the card at the back of the Media 
Gateway using a 25-pin connector. Telephone lines from station equipment 
cross connect to the OPS analog line card at the MDF using a wiring plan 
similar to that used for line cards. See Installation and Configuration (553- 
3023-210) for termination and cross connect information. 

Figure 35 on page 129 illustrates the faceplate of the E&M trunk card. The 
words “Diet Trk” appear on the faceplate label because earlier versions of 
this card provided dictation trunk connections for third-party equipment. 
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The faceplate of the card is equipped with a red LED. When an E&M trunk 
card is installed, the LED remains lit for two to five seconds while the self¬ 
test runs. If the self-test completes successfully, the LED flashes three times 
and remains lit. When the card is configured and enabled in software, then the 
LED goes out. If the LED continues to flash or remains weakly lit, replace the 
card. 
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Figure 35 

E&M trunk card - faceplate 
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Functional description 

Figure 36 on page 131 shows a block diagram of the major functions 
contained on the E&M trunk card. Each of these functions is discussed on the 
following pages. 

Card interfaces 

The E&M trunk card passes voice and signaling data over DS-30X loops and 
maintenance data over the card LAN link. 

The E&M trunk card contains four identical and independently configurable 
trunk interface units (also referred to as circuits). Each unit provides 
impedance matching and a balance network in a signal transformer/analog 
hybrid circuit. Also provided are relays for placing outgoing call signaling 
onto the trunk. Signal detection circuits monitor incoming call signaling. A 
CODEC performs A/D and D/A conversion of trunk analog voiceband 
signals to digital PCM signals. 

The four units on the card can operate in the A-Law or the Mu-Law 
companding mode. The mode is selected by making service change entries. 
Each unit can be independently configured for 2-wire E&M, 4-wire E&M, 
and paging trunk types. The trunk type is selected by service change entries 
and jumper strap settings. All units on the card can perform the following 
features: 

• convert transmission signals from analog-to-digital and digital-to-analog 

• provide outpulsing on the card: make/break ratios are defined in software 
and downloaded at power-up and by software command 

• provide 600-ohms balance and termination impedance (2-wire 
configuration) 

• provide 600-ohms termination impedance (4-wire configuration) 

• provide pad control for 2-wire and 4-wire facility connections 

• enable trunk type and function to be configured on a per-port basis in 
software 

• provide isolation of foreign potentials from transmission and signaling 
circuit 
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Figure 36 

E&M trunk card — block diagram 
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• provide software control of A-Law and Mu-Law modes 

• support loopback of pulse code modulation (PCM) signals to DS-30X for 
diagnostic purposes 

Trunk unit functions 

The functions provided by each unit on the E&M trunk card include 2-wire 
signaling, 4-wire signaling, and paging operation as follows: 

• 2-wire, E&M Type I signaling (see Figure 37 on page 133) with: 

— near-end seizure and outpulsing with M lead 

— ground detection with E lead 

— voice transmission through tip and ring for transmit and receive 

• 4-wire, E&M Type I and II signaling, 2-way dial repeating with: 

— echo suppression for Type I signaling 

— switchable 7 dB and 16 dB pads for carrier interface 

— voice transmission and reception through two separate paths 
— Type I signaling through E&M leads 

— Type II signaling with near-end seizure by SB/M leads and far-end 
detection by E/SG leads 

• 4-wire, DX signaling (see Figure 38 on page 134) 

• paging trunk operation (see Figure 39 on page 135) with support access 
by low-resistance path at the PG/A1 leads. 

Note: Paging end-to-end signaling is not supported. 
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Note 1: The equivalent bridge circuit resistance as seen from distant trunk during the signaling is 1250 ±125 Ohms. 

Note 2: T1 and T2 resistance is 47 Ohms for 600 Ohm termination option. 

Note 3: Compute total balancing resistance as follows (note that in some new DX circuits, a 1260 Ohm resistor is permanently wired in series 
with the selectable resistance). Total balancing R = external loop resistance + 0.5 x T1 resistance + 0.5 x T2 resistance + [(R/\ + Rq) if not shorted 
out] + R eq . Resistance of transformers at electromechanical end is low and can be ignored. “External loop resistance” is defined as 1/2 the loop 
resistance of one cable pair. 

Note 4: If the external loop is >2500 Ohms, the loop adjustment resistors R/\ and Rg are shorted out. If the external loop is <2500 Ohms, R/\ and 
Rg are in the circuit. When the Succession CSE 1000 is connected to another Succession CSE 1000 or pulse and external loop resistance is 
<2500 Ohms, the loop adjustment resistors must be shorted in one machine. If the external loop is >2500 Ohms, the loop adjustment resistors 
must be shorted out in both machines. 

Note 5: When the Succession CSE 1000 is connected to an electromechanical trunk using 4-wire operation, a 4pF capacitor must be connected 
from the A1 to B1 lead at each end of the trunk. (These may already be installed.) It is also recommended that a 6pF capacitor be connected in 
series with the balancing resistance. 
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Figure 39 

Paging trunk operation 



Card control functions 

Control functions are provided by a microcontroller, a card LAN, and 
signaling and control circuits on the E&M trunk card. 


Microcontroller 

The E&M trunk card contains a microcontroller that controls the internal 
operation of the card. The microcontroller provides the following functions: 

• card-identification 

• self-test 
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• control of card operation 

• maintenance diagnostics 

Card LAN 

The card LAN provides a serial communication link for transferring 
maintenance data and control signals between the trunk card and the SSC 
card. The card LAN controls the microcontroller. The following functions are 
supported: 

• providing card ID/RLS 

• reporting self-test status 

• enabling/disabling of the DS-30X link 

Signaling and control 

The signaling and control portion of the E&M trunk card works with the 
system CPU to operate the card hardware. The card receives messages from 
the CPU over a signaling channel in the DS-30X loop and returns status 
information to the CPU over the same channel. The signaling and control 
portion of the card provides analog loop terminations that establish, 
supervise, and take down call connections. 

Configuration information for the E&M trunk card is downloaded from the 
CPU at power-up and by command from maintenance programs. 
Configuration messages are sent. One message is sent to configure trunk and 
signaling type. The other messages are sent to each card to select the make/ 
break ratio and the A-Law and Mu-Law modes. 

The signaling and control circuits on the card perform the following 
functions: 

• provide an interface between the card and the system CPU 

— transmit PCM signals from each of the four units to one DS-30X 
timeslot in A10 format (ready to send/clear to send—flow control, 
handshake format) 

— transmit and receive signaling messages over a DS-30X signaling 
channel in A10 format 
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• decode received messages to set configuration and activate/deactivate 
interface relays for PCM loopback diagnostic purposes 

• decode outpulsing messages (one per digit) from the CPU to drive 
outpulsing relays at 20 pps, 10 ppsl (primary), or 10 pps2 (secondary) 

• monitor signals from the trunk interface and generate a message when 
required for each state change 

• control disabling and enabling of unit or card 

• control A-Law and Mu-Law operation modes 

• control transmission pad settings 

Maintenance features 

The following features are provided for maintenance of the E&M trunk: 

• indication of card status from self-test 

• software enable and disable capability for individual units or entire card 

• loopback of PCM signals to DS-30X for diagnostic purposes 

• card ID for autoconfiguration and determination of serial number and 
firmware level 


Operation 


The optional applications, features, and signaling arrangements for each unit 
on the E&M trunk card are assigned through the Trunk Administration LD 14 
and Trunk Route LD 16 programs. 

Signaling and call control 

The information in this section describes the signaling and call control of 
E&M Type I and II trunks. The call is terminated and the trunk released by a 
disconnect message sent to the associated unit. Figure 40 on page 140 shows 
the trunk signaling orientation for a tandem connection between E&M and 
CO trunks. 
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E&M Type I signaling 

Figure 41 on page 141 shows E&M Type 1 signaling patterns for incoming 
and outgoing calls. Figure 42 on page 142 shows Type I signaling patterns on 
a tandem connection where the originating end is senderized and the route is 
over a CO trunk (not applicable to CCS A). 

Idle state 

For E&M signaling, in the idle state the M lead is ground and the E lead is an 
open circuit. 

Outgoing calls 

Outgoing calls are processed as follows: 

• The M lead changes from ground to battery. 

— If answer supervision is provided by the far end, there is a change 
from open to ground on the E lead (ground detection). 

Incoming calls 

The far-end initiates calls as follows: 

• The ground is placed on the E lead in E&M signaling. 

• Dial pulses are subsequently applied from the tar-end as ground open on 
the Elead. 

• If the far-end is equipped for sending, the system can operate in any 
mode (immediate start, delay dial, or wink start), as assigned on a start 
arrangement basis. See Table 17 on page 139. 

— In immediate start mode, there is no start signal from the called 
office. The seizure signal (off hook supervisory state) from the far- 
end should be at least 150 ms. At the end of the seizure signal, the 
far-end can start pulsing after the standard delay (normally 70 ms 
minimum). 

— In delay dial mode, a 256-384 ms off hook/on hook signal is 
returned to the far-end immediately after receipt of the seizure 
signal. When the far-end detects the on hook signal (start signal), the 
far-end can start pulsing after the standard delay (normally 70 ms 
minimum). 
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— In wink start mode, within a 128-256 ms period after receipt of the 
seizure signal from the far-end, the called office transmits a 250 ms, 
wink start, off hook/on hook signal to the calling office. 


Table 17 
Operation Mode 


Operation mode 

Start arrangement 

Immediate start 

IMM 

Delay dial 

DDL 

Wink start 

WNK 


E&M Type II signaling 

Figure 43 on page 143 shows E&M Type II signaling patterns for incoming 
and outgoing calls. Figure 44 on page 144 shows Type II signaling patterns 
for a tandem connection where the originating end is senderized and the route 
is over a CO trunk (CCSA not applicable). 

Type II signaling uses four leads: M, SB, E, and SG. Instead of changes of 
state between battery and ground (M signals) or open and ground (E signals), 
the trunk signals by closing the contacts between the lead pairs M and SB. 
Signals are received by detecting current flow between lead pairs E and SG. 

On incoming calls, the far end seizes the trunk by shorting the E and SG leads 
together. This transmits the ground from the SG lead to the E lead (in Type I 
signaling the ground to the E lead comes from the far-end). Dialing is done 
by opening and closing the E/SG contacts. Since the SB and M leads are also 
used as the ESCG and ESC leads, respectively, for echo suppression, echo 
suppressor control cannot be used with Type II signaling. 

Note: M, SB, E, and SG designations are Electronic Industries 
Association and Telecommunications Industries Association (EIA/TIA) 
conventions. These leads are also known as MB, MA, EA, and EB, 
respectively, in Succession CSE 1000 conventions. 
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Release control 

Release control of a call made over a trunk is specified in LD 16. Disconnect 
supervision is specified for each trunk group independently. The two options 
available are EITHER or ORIGINATING party control. These can be 
specified for the Succession CSE 1000 end (near-end), or for the CO or other 
PBX end (far-end). Joint party control can also be specified for the far-end. 

Duplex signaling 

Duplex (DX) signaling makes use of the voice transmission leads for 
signaling as well as for voice transmission. For descriptive purposes, the lead 
pair Tip B/Ring B is designated the signaling pair. The other pair Tip A/Ring 
A conducts current in the opposite direction to balance the overall current 
flow between the near and far ends. During signaling, current flows through 
both Tip B and Ring B leads in the same direction. 


Figure 40 

Signaling orientation for tandem connection between E&M and CO trunks 
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Figure 41 

E&M type signaling patterns - originating party release 
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Figure 42 

E&M Type I signaling patterns - originating party release on a tandem connection 
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Figure 43 

E&M Type II signaling patterns - originating party release 
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Figure 44 

E&M Type II signaling patterns - originating party release on a tandem connection 
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Table 18 and Table 19 on page 145 show call-connection and take-down 
sequencing for DX signaling. Table 20 on page 146 and Table 21 on 
page 147 show sequencing where the E&M trunk card is used in a tandem 
PBX. 


Table 18 

DX signaling — outgoing calls with originating party release 


Condition 

Current in 
signaling lead 

State of trunk 

detector 

Idle 

No current flow 

High 

Seizure 

(dial tone from far-end: far-end ready for digits) 

Current flow 

High 

Digits 

Current flow interrupted 
for each pulse 

High 

Far-end answers 

No current flow 

Low 

Far-end on hook first 

Current flow 

High 

Network taken down and trunk idled when near¬ 
end goes on hook 

No current flow 

High 

Near-end on hook first, network taken down 

Current flow 

Low 

Far-end on hook, trunk idled 

No current flow 

High 


Table 19 

DX signaling — incoming calls with originating party release (Part 1 of 2) 


Condition 

Current in 
signaling lead 

State of trunk 

detector 

Idle 

No current flow 

High 

Seizure 

(dial tone to far-end: near-end ready for digits) 

Current flow 

Low 

Digits 

Current flow interrupted 
for each pulse 

Low-high-low 
for each pulse 

Near-end answers 

No current flow 

Low 
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Table 19 

DX signaling — incoming calls with originating party release (Part 2 of 2) 


Condition 

Far-end on hook first 
Network taken down and trunk idled 
Near-end on hook first, network taken down 
Far-end on hook, trunk idled 


Current in 
signaling lead 

Current flow 
No current flow 
Current flow 
No current flow 


State of trunk 
detector 


DX^gnaling - outgoing calls with originating party release on tandem connections 
(Part 1 of 2) _ 



Current in 

State of trunk 

Condition 

signaling lead 

detector 

Idle 

No current flow 

High 

Seizure (far-end ready for digits) 

Current flow 

High 

Dial CO/FX/WATS 

Current flow interrupted 
for each pulse 

High 

Stop sender 

No current flow 

Low 

Go sender (universal service provided by far-end 
PBX if originating end is senderized) 

Current flow 

High 

CO/FX/WATS offices ready for digits 



Stored Office DN digits 

Current flow interrupted 
for each pulse 

High 

Outpulsed 

No current flow 

Low 

Far-end answers 

No current flow 

Low 

Far-end on hook first 

Current flow 

High 

Near-end on hook, network taken down, trunk 

No current flow 

High 


I 

I 

I 

| 

I 

I 

I 

■ 

■ 

I 
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Table 20 

DX signaling — outgoing calls with originating party release on tandem connections 
(Part 2 of 2) 


Condition 

Current in 
signaling lead 

State of trunk 

detector 

Near-end on hook first, network taken down 

Current flow 

Low 

Far-end on hook, trunk idled 

No current flow 

High 


* Table 21 

s DX signaling — incoming calls with originating party release on tandem connections 


Condition 

Current in 
signaling lead 

State of trunk 

detector 

Idle 

No current flow 

High 

Seizure 

(Succession CSE 1000 can be arranged for IS, 

DD, or WS) 

Current flow 

Low 

Near-end ready for digits 



Dial CO/FX/WATS and office DN 

Current flow interrupted 
for each pulse 

Low-high-low 
for each pulse 

If a ground start*, the stored digits are sent out on 
CO/FX/WATS trunk after ground detection. If a 
loop start, the stored digits are outpulsed on CO/ 
FX/WATS trunk after 3 seconds. 



If answer supervision is enabled, pseudo-answer 
supervision is sent approximately 13 seconds 
after last dial pulse is received 

No current flow 

Low 

If no-answer supervision is enabled, CO end 
disconnects 

Current flow 

Low 

Originating end disconnects - network torn down 
and trunk idled 

No current flow 

High 
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Note: * - CO ground start: the trunk is idled and the network taken 
down, but the incoming tie trunk is controlled by the originating end. 

Electrical specifications 

This section lists the electrical specifications for the E&M trunk card. 

Trunk interface electrical characteristics 

Table 22 lists the electrical characteristics of the trunk interface on the E&M 
trunk card. 


Table 22 

Electrical characteristics of the E&M trunk interface 


Characteristic 

4-wire trunk 

2-wire trunk 

Signaling range 

Type 1 150 ohms 

Type II 300 ohms loop 

Type 1 150 ohms 

Signaling type 

Type 1, Type II 

Type 1 

Far-end battery 

-42 to -52.5 V dc 

-42 to -52.5 V dc 

Near-end battery 

-42.75 to -52.5 V dc 

—42.75 to -52.5 V dc 

Ground potential difference 

±10 Vdc 

±10 V dc 

Line leakage between E lead 
and ground 

S20K ohms 

S20K ohms 

Effective loss 

See pad table 
(Table 28 on page 156) 

See pad table 
(Table 28 on page 156) 

Terminating impedance 

600 ohms 

600 ohms 

Balance impedance 

N/A 

600 ohms 
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Power requirements 

Table 23 lists the power requirements for the E&M trunk card. 

Table 23 

Power requirements 


Voltage 

Tolerance 

Max current 

+15.0 V dc 

±5% 

200 mA 

-15.0 Vdc 

±5% 

200 mA 

+8.5 V dc 

±2% 

200 mA 

-48.0 V dc 

±5% 

415 mA 


Environmental specifications 


Table 24 provides the environmental specifications for the E&M trunk card. 

Table 24 

Environmental specifications 


Parameter 

Specifications 

Operating temperature 

0 to +60 degrees C 

(32 to +140 degrees F), ambient 

Operating humidity 

5 to 95% RH (noncondensing) 

Storage temperature 

-40 to +70 degrees C 
(-40 to +158 degrees F) 


Foreign and surge voltage protection 

The E&M trunk card meets CS03 over-voltage (power cross) specifications 
and FCC Part 68 requirements. 
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Figure 45 

E&M trunk card — typical cross connection example 
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Table 25 

E&M trunk card — backplane pinouts for 2-wire modes 


Trunk 

Number 

2-wire Paging Mode 

2-wire Type 1 Mode 

Pin 

Signal 

Pin 

Signal 

Pin 

Signal 

Pin 

Signal 

0 

12B 

Tip 

12A 

Ring 

12B 

Tip 

12A 

Ring 

15B 

A 

15A 

PG 

14B 

E 

14A 

M 

1 

16B 

Tip 

16A 

Ring 

16B 

Tip 

16A 

Ring 

19B 

A 

19A 

PG 

18B 

E 

18A 

M 

2 

62 B 

Tip 

62A 

Ring 

62B 

Tip 

62A 

Ring 

65 B 

A 

65A 

PG 

64B 

E 

64A 

M 

3 

66 B 

Tip 

66A 

Ring 

66B 

Tip 

66A 

Ring 

69 B 

A 

69A 

PG 

48B 

E 

68A 

M 


Table 26 

E&M trunk card — backplane pinouts for 4-wire modes (Part 1 of 2) 


Trunk 

Number 

4-wire Type 1 Mode 

4-wire Type II Mode 

Pin 

Signal 

Pin 

Signal 

Pin 

Signal 

Pin 

Signal 

0 

12B 

TA 

12A 

TB 

12B 

TA 

12A 

TB 

13B 

RA 

13A 

RB 

13B 

RA 

13A 

RB 

14B 

E 

14A 

M 

14B 

EA 

14A 

EB 

15B 

ECG 

15A 

ESCG 

15B 

MA 

15A 

MB 

1 

16B 

TA 

16A 

TB 

16B 

TA 

16A 

TB 

17B 

RA 

17A 

RB 

17B 

RA 

17A 

RB 

18B 

E 

18A 

M 

18B 

EA 

18A 

EB 

19B 

ECG 

19A 

ESCG 

19B 

MA 

19A 

MB 
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Table 26 

E&M trunk card — backplane pinouts for 4-wire modes (Part 2 of 2) 


Trunk 

Number 

4-wire Type 1 Mode 

4-wire Type II Mode 

Pin 

Signal 

Pin 

Signal 

Pin 

Signal 

Pin 

Signal 

2 

62B 

TA 

62A 

TB 

62B 

TA 

62 A 

TB 

63B 

RA 

63A 

RB 

63B 

RA 

63A 

RB 

64B 

E 

64A 

M 

64B 

EA 

64A 

EB 

65B 

ECG 

65A 

ESCG 

65B 

MA 

65A 

MB 

3 

66B 

TA 

66A 

TB 

66B 

TA 

66A 

TB 

67B 

RA 

67A 

RB 

67B 

RA 

67 A 

RB 

68B 

E 

68A 

M 

68B 

EA 

68A 

EB 

69B 

ECG 

69A 

ESCG 

69B 

MA 

69A 

MB 


Configuration 

Each of the four trunk circuits on the E&M trunk card can be individually 
configured for trunk type, companding mode, and port-to-port loss 
compensation. Configuring the card requires both jumper changes and 
configuration software service entries. 

Jumper settings 

The NT8D15 E&M Trunk Card serves various transmission requirements. 
The four units on the card can operate in A-Law or Mu-Law companding 
modes, which are selected by service change entries. Each unit can be 
independently configured for 2-wire E&M, 4-wire E&M, and paging trunk 
types. The trunk type is selected by service change entries and jumper strap 
settings. See Table 27 on page 154. 
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Table 27 

E&M trunk card - jumper strap settings 


Mode of operation (Note 2) 


Jumper 
(Note 1) 

2-wire trunk 

4-wire trunk 

Type 1 

Paging 

Type 1 

Type II 

DX tip & ring pair 

M—rev 

E—xmt 

E—rev 

M—xmt 

J1.X 

Off 

Off 

Off 

Off 

Pins 1-2 

Pins 2-3 

J2.X 

On 

On 

(Note 3) 

On 

On 

Off 

Off 

J3.X 

Off 

Off 

Off 

Off 

(Note 4) 

(Note 4) 

J4.X 

Off 

Off 

Off 

Off 

Pins 2-3 

Pins 1-2 

J5.X 

Off 

Off 

Off 

Off 

(Note 4) 

(Note 4) 

J6.X 

Off 

Off 

Off 

Off 

On 

On 

J7.X 

Off 

Off 

Off 

Off 

On 

On 

J8.X 

Off 

Off 

Off 

Off 

On 

On 

J9.X 

Pins 2-3 

Pins 2-3 

Pins 2-3 

Pins 2-3 

Pins 1-2 

Pins 1-2 


Note 1: Jumper strap settings J1 .X through J9.X apply to all four units; “X” indicates the unit 
number, 0-3. 

Note 2: “Off” indicates that no jumper strap is installed on a jumper block. 

Note 3: Paging trunk mode is not zone selectable. 

Note 4: Jumper strap installed in this location only if external loop resistance is greater than 
2500 ohms. 
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Software service entries 

The trunk type is selected by making service change entries in the Route Data 
Block Program LD 16. The companding mode is selected by making service 
change entries in the Trunk Data Block Program (LD 14). Refer to Table 27 
on page 154 to select the proper values for the trunk type being employed. 
Refer to the Succession Communication Server for Enterprise WOO X21 
Software Input/Output Guide (553-3023-311) for LD 14 and LD 16 service 
change instructions. 

Port-to-port loss configuration 

Loss parameters are selected on the E&M trunk card by a switchable pad 
controlled by CODEC emulation software. The pads settings are called “in” 
and “out.” Pad settings are determined by the three factors listed below: the 
first two are under direct user control; the third is controlled indirectly. 

• Class of Service is assigned in LD 14. 

• Facility termination is selected (2-wire or 4-wire) in LD 14 (the 2-wire 
setting provides 0.5 dB more loss in each direction of transmission for 
echo control). 

Note: Facilities associated with the Nortel Networks Electronic 
Switched Network (ESN) are recommended to be 4-wire for optimum 
transmission; thus, the 4-wire setting is generally referred to as the ESN 
setting. However, the 4-wire setting is not restricted to networks using 
the ESN feature. Conversely, the 2-wire setting, often called non-ESN, 
can be used on certain trunks in an ESN environment. 

• Port-to-port connection loss is automatically set by software on the basis 
of the port type selected in LD 16; only the port type is set by the user. 

The transmission properties of each trunk are characterized by the class of 
service assigned in LD 14. Transmission properties can be Via Net Loss 
(VNL) or non-Via Net Loss (non-VNL). 

The VNL class of service is assigned at the CLS prompt by typing VNL. The 
non-VNL class of service is assigned at the CLS prompt by typing TRC 
(Transmission Compensated) or NTC (Non-Transmission Compensated). 
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Non-VNL trunks are assigned a TRC or NTC class of service to ensure 
stability and minimize echo when connecting to long-haul trunks, such as tie 
trunks. The class of service determines the operation of the switchable pads 
contained in each unit. They are assigned as follows: 

• TRC for a 2-wire non-VNL trunk facility with a loss of greater than 

2 dB, or for which impedance compensation is provided, or for a 4-wire 
non-VNL facility. 

• NTC for a 2-wire, non-VNL trunk facility with a loss of less than 2 dB, 
or when impedance compensation is not provided. 

See Table 28 for the pad switching control for the various through 
connections and the actual port-to-port loss introduced for connections 
between the E&M trunk card and any other IPE port designated as Port B. 
Figure 46 on page 157 shows the pad switching orientation. 


Table 28 

Pad switching algorithm 


Port B 

Port B pads 

E&M Trunk Pads 

Port-to-port loss (dB) 

Transmit 

D to A 

Receive 

A to D 

Transmit 

D to A 

Receive 

A to D 

Port B to 

E&M 

E&M to 

Port B 

IPE line 

N/A 

N/A 

Out 

In 

2.5 

3.5 

Universal trunk 
(TRC) 

Out 

Out 

In 

In 

0 

0 

IPE tie (VNL) 

In 

Out 

In 

Out 

0 

0 

PE line 

N/A 

N/A 

Out 

In 

3.0 

4.0 

PE CO/FX/WATS 
(TRC) 

Out 

Out 

In 

In 

0 

0 

PE tie 

Out 

Out 

In 

In 

0 

0 


Note: Transmit and receive designations are from and to the Succession CSE 1000. Transmit 
is from the Succession CSE 1000 to the external facility (digital-to-analog direction in the E&M 
trunk card). Receive is to the Succession CSE 1000 from the external facility (analog-to-digital 
direction in the E&M trunk card). 
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Figure 46 
Pad orientation 
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Applications 


Paging trunk operation 

When used in the paging mode, a trunk is connected to a customer-provided 
paging amplifier system (not zone selectable). When the trunk is accessed by 
dial-up or attendant-key operation, it provides a loop closure across control 
leads PG and Al. See Figure 47 on page 158. In a typical application, this 
transfers the input of the paging amplifier system to the transmission path of 
the trunk. 
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Figure 47 

Paging trunk operation 
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NTAK09 1.5 Mb DTI/PRI card 
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Overview 


The NTAK09 1.5 Mb DTI/PRI digital trunk card is a standard-size IPE circuit 
card. 


IMPORTANT! 

Each Media Gateway that has a digital trunk must have a 
clock controller clocked to an external reference clock. 


Note: Clocking slips can occur between Media Gateways that are 
clocked from different COs, if the COs are not synchronized. The slips 
can degrade voice quality. 

The NTAK09 provides 1.5Mb ISDN primary rate interface and digital trunk 
interface capability. The NTAK09 can be equipped with two daughterboards: 
the NTAK20 clock controller and the NTAK93/NTBK51 D-channel handler 
interface. 

Digital trunk cards are supported only in the Succession Media Gateway. 
Digital trunk cards are not supported in the Media Gateway Expansion. Up to 
four digital trunk cards are supported in each Media Gateway. The NTAK09 
card can be installed in Slot 1, 2, 3, and 4 of the Media Gateway. 

In North America, the NTAK09 can be replaced by the NTRB21 -TMDI 
(DTI/PRI/DCH) card, which is described in “NTRB21 DTI/PR1/DCH TMDI 
card” on page 223. 

Contact your system supplier or your Nortel Networks representative to 
verify that this card is supported in your area. 
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Physical description 

The DTI/PRI card uses a 9.5" by 12.5" multilayer printed circuit board with 
buried power and ground layers. The clock controller and D-channel 
daughterboards are fastened by standoffs and connectors. See Figure 48 on 
page 162. 

The NTAK09 DTI/PRI card has seven faceplate LEDs. The first five LEDs 
are associated with the NTAK09 card. The remaining two LEDs are 
associated with the clock controller and DCHI daughterboards. 

The first five LEDs operate as follows: 

• During system power up, the LEDs are on. 

• When the self-test is in progress, the LEDs flash three times and then go 
into their appropriate states, as shown in Table 29 on page 163. 
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Figure 48 

NTAK09 DTI/PRI circuit card 
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Table 29 

NTAK09 LED states 


LED 

State 

Definition 

DIS 

On (Red) 

The NTAK09 circuit card is disabled. 


Off 

The NTAK09 is not in a disabled state. 

ACT 

On (Green) 

The NTAK09 circuit card is in an active state. No alarm states 
exist, the card is not disabled, and it is not in a loopback state. 


Off 

An alarm state or loopback state exists, or the card has been 
disabled. See the other LEDs for more information. 

RED 

On (Red) 

A red-alarm state has been detected. 


Off 

No red alarm. 

YEL 

On (Yellow) 

A yellow alarm state has been detected. 


Off 

No yellow alarm. 

LBK 

On (Green) 

NTAK09 is in loop-back mode. 


Off 

NTAK09 is not in loop-back mode. 
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NTAK09 DTI/PRI power on self-test 

When power is applied to the NTAK09 DTI/PRI circuit card, the card 
performs a self-test. The LEDs directly associated with the NTAK09 circuit 
card are DIS. ACT, RED. YEL, and LBK. The clock controller LED is also 
included in the power on self-test. Table 30 provides the state of the NTAK09 
LEDs during the self-test procedure. 


Table 30 

NTAK09 LED states during self-test 


Action 

LED State 

Power up system 

Top five LEDs light for eleven seconds 

Self-test in progress 

Top five LEDs go out for one second 

If the self-test passes, the top five LEDs flash 
on and off three times. 

If the self-test detects a partial failure, the top 
five LEDs flash on and off five times 

When the self-test is completed, the LEDs are 
set to their appropriate states 


NTAK20 power on self-test 

The clock controller daughterboard LED is the second LED from the bottom 
on the faceplate of the NTAK09 DTI/PRI card. 

When power is applied to the NTAK20 clock controller, the LED is initially 
off for two seconds. If the self-test passes, the LED turns red and flashes on 
and off twice. 

When the self-test is completed, the LED remains red until the clock 
controller is enabled. When enabled, the clock controller LED either turns 
green or flashes green. 
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NTAK93 self-test 

The NTAK93 DCHI daughterboard LED is the bottom LED on the faceplate 
of the NTAK09 DTI/PRI card. 

The NTAK93 DCHI daughterboard does not perform a self-test when power 
is applied to it. When power is applied, it turns red and remain steadily lit, 
indicating the DCH is disabled. When the DCH is enabled, the LED turns 
green and remains steadily lit. 

Self-tests of the NTAK93 daughterboard are invoked manually by commands 
in LD 96. 

DTI/PRI local self-test 

The local self-test, also called a local loopback test, checks speech path 
continuity, zero code suppression, remote alarm detection, and A & B bit 
signalling. This test is performed manually on a per-loop or per-channel basis. 
The local loopback test performs a local logical loopback and does not require 
any external loopback of the T-1 signal. 

Restrictions and limitations 

The DCHI and DTI/PRI must be disabled before performing the self-test on 
the entire DTI/PRI card. Individual channels must be disabled before 
performing a self test on a particular channel. 

Power requirements 

The DTI/PRI obtains its power from the backplane, and draws less than 
2 amps on +5 V, 50 mA on +12 V and 50 mA on -12 V. 

Foreign and surge voltage protection 

Lightning protectors must be installed between an external T-l carrier facility 
and the Succession CSE 1000 system. For public T-l facilities, this protection 
is provided by the local operating company. In a private T-l facility 
environment (a campus, for example), the NTAK92 protection assembly can 
be used. 
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The NTAK09 circuit card conforms to safety and performance standards for 
foreign and surge voltage protection in an internal environment. 

Functional description 

NTAK09 provides the following features and functions: 

• configurable parameters, including A-Law and Mu-Law operation, 
digital pads on a per channel basis, and Superframe or Extended 
Superframe formats 

• AMI or B8ZS line coding 

• 1.5 Mb Clock recovery and distribution of reference clocks 

• DG2 or FDL yellow alarm methods 

• card status and alarm indication with faceplate-mounted LEDs 

• automatic alarm monitoring and handling 

• Card-LAN for maintenance communications 

• loopback capabilities for both near-end and far-end 

• echo canceler interface 

• integrated trunk access (both D-channel and in-band A/B signaling can 
be mixed on the same PRI) 

• faceplate monitor jacks for T-l interface 

• configurable D-channel data rate with 64 Kbps, 56 Kbps or 
64 Kbps inverted. 

• self-test 
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Architecture 

Signaling interface 

The signaling interface performs an 8 Kbps signaling for all 24 channels and 
interfaces directly to the DS-30X link. Messages in both directions of 
transmission are three bytes long. 

Interconnection 

The interconnection to the carrier is by NTBK04 1.5 Mb carrier cable. The 
NTBK04 is twenty feet long. The NT8D97AX, a fifty-foot extension, is also 
available. 

Microprocessor 

The NTAK09 is equipped with bit-slice microprocessors that handle the 
following major tasks: 

• Task handler: also referred to as an executive, the task handler provides 
orderly per-channel task execution to maintain real-time task ordering 
constraints. 

• Transmit voice: inserts digital pads, manipulates transmit AB bits for 
DS1, and provides graceful entry into T-Link data mode when the data 
module connected to the DTI/PRI trunk is answering the call. 

• Receive voice: inserts digital pads and provides graceful entry into 
T-Link data mode when the data module connected to the DTI/PRI trunk 
is originating the call. 

• T-Link data: a set of transmit and receive vectored subroutines which 
provides T-Link protocol conversion to/from the DM-DM protocol. 

• Receive ABCD filtering: fdters and debounces the receive ABCD bits 
and provides change of state information to the system. 

• Diagnostics 

• Self-test 
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Digital pad 


The digital pad is an EPROM whose address-input to data-output transfer 
function meets the characteristics of a digital attenuator. The digital pad 
accommodates both p255-law and A-Law coding. There are 32 combinations 
each for p255 to p255, p255 to A-Law, A-Law to p255, and A-Law to A-Law. 
These values are selected to meet the EIA loss and level plan. 

Table 31 

Digital pad values and offset allocations 


Offset 

0 

1 

2 

3 

4 

5 

6 

7 

8 
9 
A 
B 
C 
D 
E 
F 


PAD set 0 

PAD set 1 

OdB 

-7db 

2dB 

-8db 

3dB 

-9db 

4dB 

-lOdb 

5dB 

0.6db 

6.1dB 

7db 

8dB 

9db 

-IdB 

lOdb 

-3dB 

11 db 

-4dB 

12db 

idle code, 7F 

3db 

unassigned code, FF 

14db 

IdB 

spare 

-2dB 

spare 

-5db 

spare 

-6db 

spare 
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D-channel interface 

The D-channel interface is a 64 Kbps maximum, full-duplex, serial bit-stream 
configured as a DCE device. The data signals include receive data output, 
transmit data input, receive clock output, and transmit clock output. The 
receive and transmit clocks can vary slightly from each other as determined 
by the transmit and receive carrier clocks. 

Feature selection through software configuration for the D-channel includes 
the following: 

• 56 Kbps 

• 64 Kbps clear 

• 64 Kbps inverted (64 Kbps restricted) 

DCHI can be enabled and disabled independent of the PRI card, as long as the 
PRI card is inserted in its cabinet slot. The D-channel data link cannot be 
established however, unless the PRI loop is enabled. 

On the NTAK09 use switch 1, position 1 to select either the D-channel feature 
or the DPNSS feature, as follows: 

• OFF = D-channel 

• ON = DPNSS (U.K.) 
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DS-1 Carrier interface 

Transmitter 

The transmitter takes the binary data (dual unipolar) from the PCM 
transceiver and produces bipolar pulses for transmission to the external 
digital facility. The DS1 transmit equalizer enables the cabling distance to 
extend from the card to the DSX-1 or LD-1. Equalizers are switch selectable 
through dip-switches. The settings are shown in Table 32. 


Table 32 

NTAK09 switch settings 




Switch Setting 



1 

2 

3 

4 

Distance to Digital Cross-Connect 

DCH F/W 

(LEN 0) 

(LEN 1) 

(LEN 2) 

0-133 feet 

Off 

Off 

Off 

On 

133-266 feet 

Off 

On 

On 

Off 

266 - 399 feet 

Off 

Off 

On 

Off 

399 - 533 feet 

Off 

On 

Off 

Off 

533 - 655 feet 

Off 

Off 

Off 

Off 


Receiver 

The receiver extracts data and clock from an incoming data stream and 
outputs clock and synchronized data. At worst case DSX-1 signal levels, the 
line receiver will operate correctly with up to 655 feet of ABAM cable 
between the card and the external DS1 signal source. 
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Connector pinout 

The connection to the external digital carrier is through a 15-position male 
D-type connector. 


Table 33 

DS-1 line interface pinout for NTBK04 cable 


From 50-pin MDF 
connector 

To DB-15 

Signal name 

Description 

pin 48 

pin 1 

T 

transmit tip to network 

pin 23 

pin 9 

R 

transmit ring to network 

pin 25 

pin 2 

FGND 

frame ground 

pin 49 

pin 3 

T1 

receive tip from network 

pin 24 

pin 11 

R1 

receive ring from network 


Clock controller interface 

The clock controller interface provides the recovered clock from the external 
digital facility to the clock controller daughter board through the backplane. 
Depending on the equipped state of the clock controller, the clock controller 
interface enables or disables the appropriate reference clock source, in 
conjunction with software. 


IMPORTANT! 

Each Media Gateway that has a digital trunk must have a 
clock controller clocked to an external reference clock. 


Note: Clocking slips can occur between Media Gateways that are 
clocked from different COs, if the COs are not synchronized. The slips 
can degrade voice quality. 
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Clock rate converter 

The 1.5 Mb clock is generated by a Phase-Locked Loop (PLL). The PLL 
synchronizes the 1.5 Mb DS1 clock to the 2.56 Mb system clock through the 
common multiple of 8 kHz by using the main frame synchronization signal. 
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NTAK10 2.0 Mb DTI card 


Contents 

This section contains information on the following topics: 

Introduction. 173 

Power requirements. 175 

Environment. 175 

Physical description. 174 

Functional description. 175 

Architecture. 176 

DS-30X interface. 177 

Signaling interface. 178 

Carrier interface. 179 

Clock controller interface. 180 

Switch settings. 182 

Introduction 

IMPORTANT! 

Each Media Gateway that has a digital trunk must have a 
clock controller clocked to an external reference clock. 


Note: Clocking slips can occur between Media Gateways that are 
clocked from different COs, if the COs are not synchronized. The slips 
can degrade voice quality. 
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The NTAK10 2.0 Mb DTI card is a digital trunk card that provides an 
IPE-compatible 2.0 Mb DTI interface for the Succession Communication 
Server for Enterprise (CSE) 1000 system. This circuit card includes an on¬ 
board clock controller that can be manually switched in or out of service. 

The NTAK10 is installed only in the Succession Media Gateway. It is not 
supported in the Media Gateway Expansion. Up to four digital trunk cards are 
supported in each Media Gateway. The NTAK10 card can be installed in 
Slots 1, 2, 3, and 4 of the Media Gateway. 

Physical description 

The 2 Mb DTI pack uses a standard 9.5" by 12.5", multi-layer printed circuit 
board. The faceplate is 7/8” wide and contains six LEDs. 

The LEDs operate as follows: 

• After the card is plugged in, the LEDs (a-e) are turned on by the 
power-up circuit. The clock controller LED is independently controlled 
by its own microprocessor. 

• After initialization, the LEDs (a-e) flash three times (0.5 seconds on, 

0.5 seconds off) and then individual LEDs will go into appropriate states, 
as shown in Table 34. 


Table 34 

NTAK10 LED states (Part 1 of 2) 


LED 

State 

Definition 

DIS 

On (Red) 

The NTAK10 circuit card is disabled. 


Off 

The NTAK10 is not in a disabled state. 

OOS 

On (Yellow) 

The NTAK10 is in an out-of-service state. 


Off 

The NTAK10 is not in an out-of-service state. 

NEA 

On (Yellow) 

A near end alarm state has been detected. 


Off 

No near end alarm. 

FEA 

On (Yellow) 

A far end alarm state has been detected. 
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Table 34 

NTAK10 LED states (Part 2 of 2) 


LED 

State 

Definition 


Off 

No far end alarm. 

LBK 

On (Yellow) 

NTAK10 is in loop-back mode. 


Off 

NTAK10 is not in loop-back mode. 

CC 

On (Red) 

The clock controller is switched on and disabled. 


On (Green) 

The clock controller is switched on and is either locked to a 

reference or is in free-run mode. 


Flashing 

(Green) 

The clock controller is switched on and locking onto the 
primary reference. 


Off 

The clock controller is switched off. 

Note: See “Clock controller interface” on page 180 in this 
chapter for more on tracking and free-run operation. 


Power requirements 

The 2MB DTI obtains its power from the backplane. It draws less than 2 A 
on +5 V, 50 mA on +15 V and 50 mA on -15 V. 


Environment 

The NTAK10 card meets all applicable Nortel Networks operating 
specifications. 


Functional description 

The NTAK10 provides the following features and functions: 

• a clock controller that can be switched in as an option 

• software-selectable A/p law operation 

• software-selectable digital pads on a per channel basis 

• frame alignment and multiframe alignment detection 
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• frame and multiframe pattern generation 

• CRC-4 transmission and reception (software selectable) 

• card status and alarm indication with faceplate-mounted LEDs 

• Periodic Pulse Metering (PPM) counting 

• outpulsing of digits on any of the ABCD bits 

• Card-LAN for maintenance communications 

• per-channel and all-channel loopback capabilities for near-end and 
far-end 

• self-test 

• download of incoming ABCD validation times from software 

• warm SYSLOAD (TS16 AS 16 transmitted) 

Applicability to France 

Features specific to DTI requirements for France are implemented in 
firmware, and are switch-accessed. These are: 

• transmission and reception of alarm indication signaling (AIS) in TS16 
such as card disabled and warm SYSLOAD 

• France-specific PPM counting 

• decadic dialing 

• France-specific alarm report and error handling 

Architecture 

The main functional blocks of the NTAK10 card architecture include: 

• DS-30X interface 

• signaling interface 

• three microprocessors 

• digital pad 

• Card-LAN interface 
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• carrier interface 

• clock controller interface 

DS-30X interface 

The NTAK10 card interfaces to one DS-30X bus which contains 
32 byte-interleaved timeslots operating at 2.56 Mb. Each timeslot contains 
10 bits in a 10 message format; eight are assigned to voice/data (64 Kbps), 
one to signaling (8 Kbps), and one is a data valid bit (8 Kbps). 

DS-30X microprocessor 

The DS-30X is a utility processor, responsible for the following tasks: 

• controlling the DS-30X interface 

• receiving and decoding of messages and taking appropriate action 

• transmitting TS16 messages to the TS16 microprocessor 

• receiving TS 16 messages from the TS 16 microprocessor and passing 
these messages to the A07 

• providing the 19.2 Kbps serial interface to the Card-LAN 

• controlling LEDs 

• downloading Local Calling Areas (LCAs) 

• monitoring errors and alarms 

• detecting the change of state in TSO, and outputting TSO data 

• counting bipolar violations, slips, PLL alarms, frame-alignment errors, 
and CRC-4 errors 

• monitoring the status of frame alignment and multiframe alignment 

• detecting and reporting of alarm indication signals (AIS) 

• updating of per channel loopback registers 

• controlling the far-end loopback and digroup loopback functions 
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Signaling interface 

Interconnections 

The external connection is through a 50-pin MDF connector with the 
NTBK05 carrier cable A0394217. 

CEPT interface 

For the Conference of European Postal Communications (CEPT) interface, 
the connection to the external digital carrier is through the NT5K85 DTI cable 
assembly. It converts the 120 ohms D-connector to 75 ohms coaxial cable. 
The impedance is switch set. The switch-settings table at the end of this 
chapter describes the options. See Table 35 “Switch settings” on page 182. 

If a coaxial interface is required, use NT5K85 in conjunction with the 
NTBK05. 

Channel associated signaling 

Channel associated signaling means that each traffic carrying channel has its 
own signaling channel permanently associated with it. Timeslot 16 is used to 
transmit two types of signaling: supervisory and address. 

Incoming signal 

Functions of the NTAK10 with regard to incoming signaling include: 

• recognizing valid changes 

• determining which channels made the changes 

• collecting PPM 

• reporting changes to software 

Outgoing supervisory signals 

The desired ABCD bit pattern for a channel is output by the NTAK10, under 
the control of the system controller card. The bit pattern to be transmitted is 
held on the line for a minimum period of time. This time is specified in the 
same message and ensures that the signal is detected correctly at the far end. 
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With the exception of the outpulsing signals and special signals, such as 
Denmark's Flash signal and Sweden's Parking signal, the minimum duration 
of any signal state is 100 ms. Some signal states can have a minimum duration 
time that is longer than 100 ms. 

Periodic Pulse Metering 

Periodic Pulse Monitoring (PPM) is used to collect toll charges on outgoing 
CO trunk calls. 

TS16 microprocessor 

The functions of this microprocessor include: 

• receiving signaling messages supplied by the DS-30X microprocessor, 
decoding these messages, and taking subsequent actions 

• transmitting messages to the DS-30X microprocessor 

• handling PPM 

• updating the TS16 select RAM and TS 16 data RAM 

• providing outpulsing 

• receive data from the change-of-state microprocessor 

• transmitting AIS for CNET (France) application 

Change-of-state microprocessor 

The processor detects a valid change of state in TS 16 and passes the new 
ABCD bits to the TS 16 microprocessor, along with five bits to indicate the 
associated channel. 

Carrier interface 

Tx Direction 

The HDB3 encoded multiplexer output is sent to the output selector, which 
selects the PCM/Data output or the looped around far end data. The HDB3 is 
converted from digital to AMI and sent to the carrier. A transformer provides 
isolation and impedance matching (75 ohms or 120 ohms). 
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Rx Direction 

The AMI data of the carrier is converted to digital and fed to the input selector 
as well as the output selector for far end loopback. Clock recovery circuitry 
within the receiving device extracts the 2.0 MHz clock. This clock generates 
the frame and multiframe count and sends them to the clock controller as a 
reference. 


Clock controller interface 


IMPORTANT! 

Each Media Gateway that has a digital trunk must have a 
clock controller clocked to an external reference clock. 


Note: Clocking slips can occur between Media Gateways that are 
clocked from different COs, if the COs are not synchronized. The slips 
can degrade voice quality. 

The recovered clock from the external digital facility is provided to the clock 
controller through the backplane-to-clock controller interface. Depending 
upon the state of the clock controller (switched on or off), the clock controller 
interface, in conjunction with software, enables or disables the appropriate 
reference clock source. 

The clock-controller circuitry on NTAK10 is identical to that of the 
NTAK20. While several DTI/PR1 packs can exist in one system, only one 
clock controller can be activated. All other DTI/PRI clock controllers must be 
switched off. 

Clocking modes 

The clock controller can operate in one of two modes: tracking or non¬ 
tracking (also known as free-run). See "Clocking modes” on page 31. 


553-3023-211 Standard 2.00 November 2002 



NTAK10 2.0 Mb DTI card Page 181 of 284 


Clock controller functions and features 

The NTAK10 2MB DTI clock controller functions and features include: 

• phase-locking to a reference, generating the 10.24 Mhz system clock, 
and distributing it to the CPU through the backplane. Up to two 
references at a time can be accepted. 

• providing primary to secondary switchover and auto-recovery 

• preventing chatter 

• providing error burst detection and correction, holdover, and free 
running capabilities 

• complying with 2.0 Mb CCITT specifications 

• communicating with software 

• filtering jitter 

• making use of an algorithm to aid in detecting crystal aging and to 
qualify clocking information 

Reference switchover 

See “Reference switchover” on page 35. 

Autorecovery and chatter 

See “Autorecovery and chatter” on page 35. 

Reference clock selection through software 

See “Reference clock selection through software” on page 210. 

Reference clock interface 

The recovered clock derived from the facility is available on the MDF 
connector. The signals at these connectors conform to the electrical 
characteristics of the EIA RS-422 standard. 
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Switch settings 

Various 2MB DTI switch options exist on the NTAK10. These are shown in 
Table 35. 

Table 35 

2 MB DTI switch options 


Switch 

—-- 

Off 

(Switch Open) 

On 

(Switch Closed) 

SI-1 

— 

— 

SI-2 

CC Enabled 

CC Disabled 

S2-1 

120 ohms 

75 ohms 

S2-2 

75 ohms 

120 ohms 

S3-1 

non-French Firmware 

French Firmware 

S3-2 

— 

— 


Note: The ON position for all the switches is toward the bottom of the 
card. This is indicated by a white dot printed on the board next to the 
bottom left corner of each individual switch. 
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NTBK50 2.0 Mb PRI card 
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Introduction 


The NTBK50 2.0 Mb PRI card provides a 2 Mb PRI interface for the 
Succession Communication Server for Enterprise (CSE) 1000. The NTBK50 
card supports the NTAK20 clock controller daughterboard and either the 
NTAK93 D-channel interface or the NTBK51 Downloadable D-channel 
handler. The NTAK93 DCHI daughterboard provides identical performance 
to the on-board NTAK79 DCHI. The NTBK51 DDCH daughterboard 
provides support for protocols based on the MSDL platform. 

The NTBK50 is installed only in the Media Gateway. It is not supported in 
the Media Gateway Expansion. Up to four digital trunk cards are supported 
in each Media Gateway. The NTBK50 card can be installed in Slots 1, 2, 3, 
and 4 of the Media Gateway. 


IMPORTANT! 

Each Media Gateway that has a digital trunk must have a 
clock controller clocked to an external reference clock. 


Note: Clocking slips can occur between Media Gateways that are 
clocked from different COs, if the COs are not synchronized. The slips 
can degrade voice quality. 
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Physical description 

The NTBK50 uses a standard 9.5" by 12.5" multi-layer printed circuit board. 
The faceplate is 7/8” wide and contains seven LEDs. The LEDs are described 
in Table 36. 


Table 36 

NTBK50 faceplate LEDs (Part 1 of 2) 


LED 

State 

Definition 

OOS 

On (Red) 

The NTBK50 2.0 Mb PRI circuit card is disabled or 
out-of-service. Also, the state of the card after power-up, 
completion of self test, and exiting remote loopback. 


Off 

The NTBK50 2.0 Mb PRI is not in a disabled state. 

ACT 

On (Green) 

The NTBK50 2.0 Mb PRI circuit card is in an active state. 


Off 

The NTBK50 2.0 Mb PRI is in a disabled state. The OOS 
LED is red. 

RED 

On (Red) 

A red alarm state has been detected. This represents a 
local alarm state of Loss of Carrier (LOS), Loss of Frame 
(LFAS), or Loss of CRC Multiframe (LMAS). 


Off 

No red (local) alarm. 

YEL 

On (Yellow) 

A yellow alarm state has been detected. This represents 
a remote alarm indication from the far end. The alarm 
may be either Alarm Indication (AIS) or Remote Alarm 
(RAI). 


Off 

No yellow (remote) alarm. 

LBK 

On (Green) 

2.0 Mb PRI is in loop-back mode. 


Off 

2.0 Mb PRI is not in loop-back mode. 

CC 

On (Red) 

The clock controller is software disabled. 


On (Green) 

The clock controller is enabled and is either locked to a 

reference or is in free run mode. 
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Table 36 

NTBK50 faceplate LEDs (Part 2 of 2) 


LED 

State 

Definition 


Flashing 

(Green) 

NTAK20 is equipped and is attempting to lock (tracking 
mode) to a reference. If the LED flashes continuously 
over an extended period of time, check the CC STAT in 

LD 60. If the CC is tracking this can be an acceptable 
state. Check for slips and related clock controller error 
conditions. If none exist, then this state is acceptable, 
and the flashing is identifying jitter on the reference. 


Off 

The clock controller is not equipped. 

DCH 

On (Red) 

DCH is disabled. 


On (Green) 

DCH is enabled, but not necessarily established. 


Off 

DCH is not equipped. 


Power requirements 

The NTBK50 obtains its power from the backplane, drawing up to 2 A on +5 
V, 35 mA on +15 V and 20 mA on -15 V. 


Environment 

The NTBK50 meets all applicable Nortel Networks operating specifications. 
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Figure 49 

NTBK50 2.0 Mb PRI card with daughterboards 
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Functional description 

NTBK50 provides the following features and components: 

• recovery of the 2.048 kbps data by the CEPT receiver, at signal levels 
which have been attenuated by up to 10 dB 

• control of CEPT line density using HDB3 which provides 64 kbps clear 
channel 

• performance monitoring of the receive carrier by means of Bipolar 
Violations (BPV), Slips, CRC-4 (CRC), and Frame Bit Errors (FBER) 

• monitoring of receive carrier alarms including AIS, LOS, and RA1 

• transmission of remote alarm when instructed 

• slip-buffering receive messages 

• support of National and International bits in timeslot 0 

• clock controller daughterboard 

• D-channel interface daughterboard 

• downloadable D-channel handler daughterboard 

• 32 software-selectable Tx and Rx Pad values 

• conversion of PCM commanding Laws (A-A, u-u, A-u, u-A) 

• Card-LAN for maintenance communications 


Architecture 

The main functional blocks of the NTBK50 architecture are: 

• DS-30X interface 

• A07 signaling interface 

• digital pad 

• carrier interface 

• CEPT transceiver 

• SLIP control 
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• D-channel support interface 

• clock controller interface 

• Card-LAN / echo / test port interface 

• 80C51 FA Microcontroller 

DS-30X interface 

NTBK50 interfaces to one DS-30X bus which contains 32-byte interleaved 
timeslots operating at 2.56 Mb. Each timeslot contains 10 bits in A10 
message format: eight are assigned to voice/data (64 Kbps), one to signaling 
(8 Kbps), and one is a data valid bit (8 Kbps). 

The incoming serial bit stream is converted to 8-bit parallel bytes to be 
directed to padding control. The signaling bits are extracted and inserted by 
the A07 signaling interface circuitry. Timeslots 0 and 16 are currently unused 
for PCM. 

Digital PAD 

The software selects A-Law or Mu-Law and one of 32 possible PAD values 
for each channel. These values are provided in a PROM through which the 
data is routed. The idle code for A-Law is 54H and for Mu-Law is 7FH. The 
unequipped code is FFH for both A-Law and Mu-Law. 

As the idle code and unequipped code can be country dependent, the software 
instructs the NTBK50 to use different codes for each direction. The 32 digital 
pads available are illustrated in Table 37 on page 190. The values shown are 
attenuation levels (l.OdB is 1 dB of loss and-1.0 dB is 1 dB of gain). 
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Table 37 

Digital pad values and offset allocations 


PAD SET 0 


PAD SET 1 


Offset 


Offset 


0.6 dB 


0.0 dB 


1.0 dB 


-I.OdB 


2.0 dB 


-2.0 dB 


3.0 dB 



6.1 dB 


-3.0 dB 


-4.0 dB 


-5.0 dB 


-6.0 dB 


7.0 dB 


-7.0 dB 


8.0 dB 


-8.0 dB 


9.0 dB 


-9.0 dB 


10.0 dB 


-10.0 dB 


11.0 dB 


spare 


12.0 dB 


spare 


13.0 dB 


spare 


14.0 dB 


Idle Code 


spare 


Unassigned 

Code 
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Signaling interface 

The signaling interface consists of the A07 DS-30X signaling controller. This 
interface provides an 8 Kbps signaling link via the DS-30X timeslot zero data 
bit zero. Messages are 3 bytes in length. 

Carrier interface 

For the E-l interface, the connection to the external digital carrier is provided 
by the line interface chip. This device provides accurate pulse shaping to meet 
the CC1TT pulse mask requirements. It provides clock recovery functions on 
the receive side, as well as tolerance to jitter and wander in the received bit 
stream. 

Impedance matching (Switch SW2) 

The line interface provides for the use of either 75 ohms coaxial or 120 ohms 
twisted pair cable. The impedance is selected by SW2, as shown in Table 38. 


Table 38 

Impedance matching switch settings 


Cable Type 

SW 2-1 

75 ohms 

Down (On) 

120 ohms 

Up (Off) 


Note: The ON position for all the switches is toward the bottom of the 
card. This is indicated by a white dot printed on the board next to the 
bottom left corner of each individual switch. 

Carrier grounding 

NTBK50 enables the shield of the Tx and/or Rx pairs of the carrier to be 
selectively grounded. Closing (down position) the on-board switch applies 
FGND to the appropriate carrier cable shield. The switch settings are shown 
in Table 39 on page 192. 
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Carrier Shield grounding (Switch SW4) 

Table 39 lists the Carrier Shield ground switch settings. 

Table 39 

Carrier Shield grounding switch settings 


Switch 

Down (On) 

Up (Off) 

SW 4-1 

Rx-FGND 

Rx-OPEN 

SW 4-2 

Tx - FGND 

Tx-OPEN 


Note: The usual method is to ground the outer conductor of the receive 
coax signal. 

Receiver functions 

The receiver extracts data and clock from an AMI (Alternate Mark Inversion) 
coded signal and outputs clock and synchronized data. The receiver is 
sensitive to signals over the entire range of cable lengths and requires no 
equalization. The clock and data recovery meets or exceeds the jitter 
specifications of the CCITT recommendation G.823 and the jitter attenuation 
requirements of the CCITT recommendation G.742. This provides jitter 
attenuation increasing from 0 dB to 60 dB over the frequency range from 
about 6 Hz to 6 KHz. 

Transmitter functions 

The transmitter takes the binary (dual unipolar) data from the PCM 
transceiver and produces bipolar pulses. This conforms to CCITT 
recommendation G.703 pulse shape. 

Loopbacks 

The remote loopback function causes the far-end device to transmit the same 
data that it receives, using the jitter attenuated receive clock. The data is 
additionally available at the far-end receive data outputs. Local loopback 
causes the transmit data and clock to appear at the near-end clock and receive 
data outputs. This data is also transmitted on the line unless an Alarm 
Indication Signal (AIS) is transmitted instead. 


553-3023-211 Standard 2.00 November 2002 












NTBK50 2.0 Mb PRI card Page 193 of 284 


CEPT transceiver 

The transmitter and receiver functions are used for synchronization, channel, 
and signal extraction. The functions meet applicable specifications of the 
CCITT recommendation G.703 and G.732. 

The transceiver provides transmit framing based on the 2.048 MHz clock 
derived from the DS-30X system clock and 1 KHz framing pulse. 

Slip control 

Slip control provides organized recovery of PCM when the clock recovered 
from the external facility is at a different frequency with respect to the local 
clock. 

D-channel support interface 

The D-channel support interface is a 64 Kbps, full-duplex serial bit stream 
configured as a DCE device. The data signals include: 

• receive data output 

• transmit data input 

• receive clock output 

• transmit clock output 

The receive and transmit clocks can be of slightly different bit rates from each 
other as determined by the transmit and receive carrier clocks. 

The NTBK50 supports a D-Channel Handler Interface (DCHI) 
daughterboard. It is equivalent to a single port of an NTAK02 SDI/DCH card. 
The NTBK50 also supports a Downloadable D-Channel Handler interface 
(DDCH) daughterboard. The DDCH brings MSDL D-channel capability to 
the Succession CSE 1000 system. 
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DCHI Configuration for NTAK93 only (SW1) 

The NTAK93 DCHI daughterboard can be operated in two separate modes 
defined by an on-board dip switch. It can operate in a standard DCHI mode 
common to most ISDN standard countries. It can also operate in a DPNSS 
mode, which is not supported at this time. The DDCH supports only a single 
port which directly interfaces to the PRI motherboard. See Table 40 on 
page 194. 


Table 40 

Settings for the DCHI dip switch (SW1) 


Switch 

Function 

On 

Off 

SI-1 

— 


— 

SI-2 

F/W Mode 

DPNSS 

DCHI 


Card-LAN interface 

A Dual Port UART handles the functions of the serial ports for the Card-LAN 
serial link test port interface. The test interface is an asynchronous 4800 bps 
8 bit connected to port A of the UART. The card-LAN interface is an 
asynchronous 19.2 kbps 9 bit start/stop connected to port B of the UART. 

The connection to the test port is available at the backplane/MDF connector. 

The signals at this port conform to the EIA RS-232C standard. 
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NTAK79 2.0 Mb PRI card 
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Introduction 


The NTAK79 2 MB Primary Rate Interface (PRI) card provides a 2.0 Mb 
interface and an onboard D-channel handler (DCH) for the Succession 
Communication Server for Enterprise (CSE) 1000 system. The NTAK79 card 
also includes an onboard clock controller (equivalent to the NTAK20 
Clock Controller) that can be manually switched into or out of service. 

The NTAK79 card does not support the NTBK51 downloadable D-channel 
handler daughterboard. 

The NTAK79 card is installed only in the Media Gateway. It is not supported 
in the Media Gateway Expansion. Up to three four trunk cards are supported 
in each Media Gateway. The NTAK79 card can be installed in Slots 1, 2, 3, 
and 4 of the Media Gateway. 

IMPORTANT! 

Each Media Gateway that has a digital trunk must have a 
clock controller clocked to an external reference clock. 


Note: Clocking slips can occur between Media Gateways that are 
clocked from different COs if the COs are not synchronized. The slips 
can degrade voice quality. 
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Physical description 

The NTAK79 uses a standard 9.5" by 12.5" multi-layer printed circuit board. 
The faceplate is 7/8'’ wide. The NTAK79 circuit card has a total of seven 
faceplate LEDs. Five of the LEDs are directly associated with the operation 
of the Primary Rate interface (PRI). The remaining two LEDs are associated 
with the on-board Clock Controller and the on-board D-channel interface 
(DCHI). The LEDs are described in Table 41. 


Table 41 

NTAK79 LEDs (Part 1 of 2) 


LED 

State 

Definition 

OOS 

On (Red) 

The NTAK79 2MB PRI circuit card is disabled or 

out-of-service. 


Off 

The NTAK79 2MB PRI is not in a disabled state. 

ACT 

On (Green) 

The NTAK79 2MB PRI circuit card is in an active 

state. 


Off 

The NTAK79 2MB PRI is in a disabled state. The 

OOS LED will be red. 

RED 

On (Red) 

A red alarm state has been detected. This represents 
a local alarm state of: 

Loss of Carrier (LOS) 

Loss of Frame (LFAS), or 

Loss of CRC Multiframe (LMAS). 


Off 

No red (local) alarm. 

YEL 

On (Yellow) 

A yellow alarm state has been detected. This 
represents a remote alarm indication from the far 
end. The alarm can be either Alarm Indication (AIS) 
or Remote Alarm (RAI). 


Off 

No yellow (remote) alarm. 

LBK 

On (Green) 

2 MB PRI is in loop-back mode. 


Off 

2 MB PRI is not in loop-back mode. 


k 
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Table 41 

NTAK79 LEDs (Part 2 of 2) 


LED 

State 

Definition 

CC 

On (Red) 

The clock controller is switched on and has been 
disabled by the software. 


On (Green) 

The clock controller is switched on and is either 

locked to a reference or in free run mode. 


Flashing (Green) 

The clock controller is switched on and attempting to 
lock on to a reference (tracking mode). If the LED 
flashes continuously over an extended period of 
time, check the CC STAT in LD 60. If the CC is 
tracking this can be an acceptable state. Check for 
slips and related clock controller error conditions. If 
none exist, then this state is acceptable, and the 
flashing is identifying jitter on the reference. 

DCH 

On (Red) 

DCH is switched on and disabled. 


On (Green) 

DCH is switched on and enabled, but not necessarily 
established. 


Off 

DCH is switched off. 
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NTAK79 switches 

The NTAK79 card incorporates four on-board dip switches. The tables that 
follow provide information on the various settings and related functions of 
these switches. 

Note: The ON position for all the switches is towards the bottom of the 
card. This is indicated by a white dot printed on the board adjacent to the 
bottom left corner of each individual switch. 

Figure 50 

NTAK79 card with switch locations 
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Switch SW1 - DCHI Configuration 

This switch enables/disables the on-board DCHI and sets the operating mode 
of the DCHI. DPNSS1 mode is not supported at this time. For all other 
countries that do not use DPNSS, use Q.931 mode. 

Table 42 
Switch SW1 


Switch 

Down (On) 

Up (Off) 

SW 1-1 

enable DCHI 

disable DCHI 

SW 1-2 

DPNSS1/DASS2 

Q.931 


Switch SW2 - Carrier Impedance Configuration 

This switch sets the carrier impedance to either 120 ohms or 75 ohms. 
Twisted pair cable is usually associated with 120 ohms. Coaxial cable is 
usually associated with the 75 ohms setting. 

Table 43 
Switch SW2 


Cable Type 

SW 2-1 

SW 2-2 

75 ohms 

Up (Off) 

Down (On) 

120 ohms 

Down (On) 

Up (Off) 


Switch SW3 - Clock Controller Configuration 

This switch enables/disables (HAV) the on-board Clock Controller. Disable 
the SW 3-2 if the on-board clock controller is not in use. 

Table 44 
Switch SW3 


Switch 

Down (On) 

Up (Off) 

Note 

SW 3-1 

— 


Spare 

SW 3-2 

Disabled 

Enabled 
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Switch SW4 - Carrier Shield Grounding 

This switch enables for the selective grounding of the Tx / Rx pairs of the 
carrier cable. Closing the switch (down position) applies Frame Ground 
(FGND) to the coaxial carrier cable shield, creating a 75 ohms unbalanced 
configuration. This applies only to the NTBK05CA cable. 


Table 45 
Switch SW4 


Switch 

Down (On) 

Up (Off) 

SW 4-1 

Rx-FGND 

Rx-OPEN 

SW 4-2 

Tx-FGND 

Tx-OPEN 


Note: The usual method is to ground the outer conductor of the receive 
coaxial signal. 


Power requirements 

The NTAK79 obtains its power from the backplane, drawing maximums of 
2 A on +5 V, 50 mA on +12 V and 50 mA on -12 V. 

Environment 

The NTAK79 meets all applicable Nortel Network’s operating specifications. 

Functional description 

The NTAK79 card provides the following features and functions: 

• recovery of the 2.048 kbps data by the CEPT receiver, at signal levels 
which have been attenuated by up 10 dB 

• control of CEPT line density using PIDB3 which provides 64 kbps clear 
channel 

• performance monitoring of the receive carrier by means of Bipolar 
Violations (BPV), Slips, CRC-4 (CRC), and Frame Bit Errors (FBER) 


Circuit Card Reference 









Page 202 of 284 NTAK79 2.0 Mb PRI card 


• monitoring of receive carrier alarms including AIS, LOS, and RAI 

• transmission of remote alarm when instructed 

• slip-buffering receive messages 

• supporting National and International bits in time slot 0 

• on-board clock controller 

• onboard D-channel interface 

• 32 software-selectable Tx & Rx Pad values 

• conversion of PCM commanding Laws (A-A, u-u, A-u, u-A) 

• Card-LAN for maintenance communications 


Architecture 

The main functional blocks of the NTAK79 architecture include: 

• DS-30X interface 

• A07 signaling interface 

• digital pad 

• carrier interface 

• CEPT transceiver 

• SLIP control 

• D-channel support interface 

• 8031 microcontroller 

• Card-LAN / echo / test port interface 

DS-30X interface 

The NTAK79 interfaces to one DS-30X bus which contains 
32 byte-interleaved timeslots operating at 2.56 Mb. Each timeslot contains 
10 bits in A10 message format; eight are assigned to voice/data (64 kbps), 
one to signaling (8 kbps), and one is a data valid bit (8 kbps). 
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The incoming serial bit stream is converted to 8-bit parallel bytes to be 
directed to padding control. 

The signaling bits are extracted and inserted by the A07 signaling interface 
circuitry. The DS-30X timeslot number is mapped to the PCM-30 channel 
number. Timeslots 0 and 16 are currently unused for PCM. 

Digital PAD 

Software selects A-Law or Mu-Law and one of 32 possible PAD values for 
each channel. These values are provided in a PROM through which the data 
is routed. The idle code for A-Law is 54H and for Mu-Law is 7FH. The 
unequipped code is FFH for both A-Law and Mu-Law. As the idle code and 
unequipped code can be country dependent, the software instructs the 
NTAK79 to use different codes for each direction. The 32 digital pads 
available are listed in Table 46. The values shown are attenuation levels; 

1.0 dB is 1 dB of loss and -1.0 dB is 1 dB of gain. 


Table 46 

Digital pad values and offset allocations (Part 1 of 2) 


PAD SET 0 

PAD SET 1 

Offset 

PAD 

Offset 

PAD 

0 

0.6 dB 

0 

0.0 dB 

1 

1.0 dB 

1 

-1.0 dB 

2 

2.0 dB 

2 

-2.0 dB 

3 

3.0 dB 

3 

-3.0 dB 

4 

4.0 dB 

4 

-4.0 dB 

5 

5.0 dB 

5 

-5.0 dB 

6 

6.1 dB 

6 

-6.0 dB 

7 

7.0 dB 

7 

-7.0 dB 

8 

8.0 dB 

8 

-8.0 dB 

9 

9.0 dB 

9 

-9.0 dB 
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Table 46 

Digital pad values and offset allocations (Part 2 of 2) 


PAD SET 0 

PAD SET 1 

Offset 

PAD 

Offset 

PAD 

10 

10.0 dB 

10 

-10.0 dB 

11 

11.0 dB 

11 

spare 

12 

12.0 dB 

12 

spare 

13 

13.0 dB 

13 

spare 

14 

14.0 dB 

14 

Idle Code 

15 

spare 

15 

Unassigned Code 


Signaling interface 

The signaling interface consists of the A07 DS-30X signaling controller. This 
interface provides an 8 Kbps signaling link through the DS-30X timeslot zero 
data bit zero. Messages are 3 bytes in length. 

Carrier interface 

The E-l interface connection to the external digital carrier is provided by the 
line interface chip. This chip provides accurate pulse shaping to meet the 
CCITT pulse mask requirements. It provides clock recovery functions on the 
receive side as well as tolerance to jitter and wander in the received bit stream. 
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Impedance matching 

The line interface provides for the use of either 75 ohms coaxial or 120 ohms 
twisted pair cable. The impedance is selected by a switch, as shown in 
Table 47. 


Table 47 

Impedance matching switch selection 


Cable 

On 

Off 

75 ohms 

S2 

SI 

120 ohms 

SI 

S2 


Note: The ON position for all the switches is towards the bottom of the 
card. This is indicated by a white dot printed on the board next to the 
bottom left corner of each individual switch. 

Carrier grounding 

The NTAK79 card provides the capability of selectively grounding the shield 
of the Tx and/or Rx pairs of the carrier. Closing (down) the on-board switch 
applies FGND to the appropriate carrier cable shield. The switch settings are 
shown in Table 48. 


Table 48 

Carrier shield grounding switch settings 


Switch 

Carrier Pair 

On 

Off 

S4-1 

Rx shield 

Open 

GND 

S4-2 

Tx shield 

Open 

GND 
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Receiver functions 

The receiver extracts data and clock from an AMI (Alternate Mark Inversion) 
coded signal and outputs clock and synchronized data. The receiver is 
sensitive to signals over the entire range of cable lengths and requires no 
equalization. The clock and data recovery meets or exceeds the jitter 
specifications of the CCITT recommendation G.823, and the jitter attenuation 
requirements of the CCITT recommendation G.742. This provides jitter 
attenuation increasing from 0 dB to 60 dB over the frequency range from 
about 6 Hz to 6 KHz. 

Transmitter functions 

The transmitter takes the binary (dual unipolar) data from the PCM 
transceiver and produces bipolar pulses which conform to the CCITT 
recommendation G.703 pulse shape. 

Loopbacks 

The remote loopback function causes the device to transmit the same data that 
it receives, using the jitter attenuated receive clock. The data is also available 
at the receive data outputs. Local loopback causes the transmit data and clock 
to appear at the receive clock and data outputs. This data is also transmitted 
on the line unless transmit AIS is selected. 

CEPT transceiver 

The transmitter and receiver functions are used for synchronization, channel, 
and signal extraction. The functions meet applicable specifications of the 
CCITT recommendation G.703 and G.732. 

The transceiver provides transmit framing based on the 2.048 MHz clock 
derived from the DS-30X system clock and 1 KHz framing pulse. 

Slip control 

Slip control provides organized recovery of PCM when the clock recovered 
from the external facility is at a different frequency than the local clock. 
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D-channel support interface 

The D-channel support interface is a 64 Kbps, full-duplex serial bit stream 
configured as a DCE device. The data signals include: 

• Receive data output 

• transmit data input 

• receive clock output 

• transmit clock output 

The receive and transmit clocks have slightly different bit rates from each 
other, as determined by the transmit and receive carrier clocks. 

The NTAK79 has an onboard D-Channel Handler Interface (DCHI). It is the 
equivalent to a single port of an NTAK02 SDI/DCH pack. This enables for a 
completely operational ISDN PRA link with clock synchronization and 
D-channel on a single circuit card. 

The onboard D-channel has one status LED on the NTAK79 faceplate to 
indicate enabled/disabled states. See Table 41 on page 197. 

The on-board DCHI can be operated in two separate modes as defined by an 
on-board dip switch. It can operate in a standard DCHI mode common to 
most ISDN standard countries. The U.K. specific mode that uses the DPNSS 
format is not supported at this time. 


Table 49 

Settings for the DCHI dip switch (SW1) 


Switch 

Function 

On 

Off 

SI-1 

En/Dis 

Enabled 

Disabled 

SI-2 

F/W Mode 

DPNSS (not 
supported at 
this time) 

DCHI 
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DCHI special applications connection 

The connection between the PRI2 and the on-board D-channel Handler 
Interface card is also available at the MDF connector. Connections are made 
to these pins for normal on-board DCHI operation. They can also be used for 
future or special applications. 

The signals conform to the EIA RS-422 standard. 

Card-LAN interface 

A Dual Port UART handles the functions of the serial ports for the Card-LAN 
serial link and the echo canceller/test port interface. The echo/test interface is 
an asynchronous 4800 bps 8-bit connected to port A of the UART. The 
Card-LAN interface is an asynchronous 19.2 kbps 9 bit start/stop connected 
to port B of the UART. 

The connection to the echo canceler/test port is available at the backplane/ 
MDF connector. The signals at this port conform to the EIA RS-232C 
standard. 

Clock controller interface 

The clock controller circuitry on the NTAK79 is identical to that of the 
NTAK20 clock controller. 

Though several DTI/PRI packs can exist in one system, only one clock 
controller may be activated. All other DTI/PRI clock controllers must be 
switched off. 

Clocking modes 

The clock controller can operate in one of two modes: 

• tracking 

• non-tracking (also known as free-run) 

For more information on clocking modes, see page 180. 
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Clock controller functions and features 

The NTAK79 clock controller functions and features include: 

• phase lock to a reference, generate the 10.24 MHz system clock, and 
distribute it to the CPU through the backplane. Up to two references at a 
time are accepted 

• primary to secondary switchover (auto-recovery is provided) 

• prevent chatter 

• error burst detection and correction, holdover, and free running 
capabilities 

• compliance with 2.0Mb CCITT specifications 

• software communication 

• jitter filtering 

• use of an algorithm to detect crystal aging and to qualify clocking 
information 

Reference switchover 

See “Reference switchover” on page 35. 

Autorecovery and chatter 

See “Autorecovery and chatter” on page 35. 

Holdover and free-run 

See “Holdover and free-run” on page 36. 


Circuit Card Reference 




Page 21 0 of 284 NTAK79 2.0 Mb PRI card 



553-3023-211 Standard 2.00 November 2002 





Page 211 of 284 


NTAK93 D-channel handler 
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Introduction 


The NTAK93 D-channel Handler Interface (DCHI) daughterboard, mounted 
on a DTI/PRI digital trunk card, interfaces with the Succession 
Communication Server for Enterprise (CSE) 1000 SSC. The DTI/PRI digital 
trunk card is installed in the Succession CSE 1000 Media Gateway. Digital 
trunk cards are not supported in Media Gateway Expansions. 

The NTAK93 provides the D-channel handler interfaces required by the 
ISDN PRI trunk. 

The DCHI performs D-channel Layer 2 message processing and transfers 
Layer 3 signaling information between two adjacent network switches. It is 
mounted on the NTAK09 1.5 Mb DTI/PRI card or the NTBK50 2.0 Mb PRI 
card (installed in the Media Gateway) using standoff reference pins and 
connectors. The NTAK93 daughterboard, when mounted on the NTBK50 
PRI digital trunk card, is addressed in the same slot as the NTBK50. The 
NTAK93 daughterboard can use SDI I/O addresses 1 to 15 and port 1. 

Features and functions 

The NTAK93 daughterboard provides the following features and functions: 

• D-channel interface or DPNSS interface 

• Special features included for LAPD implementation at DCH: 

— system parameters are service changeable (system parameters are 
downloaded from software) 

— incoming Layer 3 message validation procedures are implemented 
in the D-PORT firmware 

— supported message units and information elements can be service 
changed 

— translation of the CCITT message types information elements into a 
proprietary coding scheme for faster CPU operation 

— convention of IA5-encoded digits to BCD-encoded digits for 
incoming layer 3 messages for faster CPU operation 
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— self-test 

— loopback 

Physical description 

Faceplate LEDs 

NTAK09 1.5 Mb PRI and NTBK50 2.0 MB PRI cards 

LEDs are located on the faceplate of the NTAK09 and NTBK50 cards. The 
DCHI LED is dual-color (red and green). The LEDs are described in 
Table 50. 

Table 50 
Faceplate LEDs 


State 

Definition 

On (Red) 

NTAK93 is equipped and disabled. 

On (Green) 

NTAK93 is equipped and enabled, but not necessarily 
established. 

Off 

NTAK93 is not equipped. 


Power consumption 


Power consumption is +5 V at 750 mA; +12 V at 5 mA; and -12 V at 5 mA. 
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Functional description 

The main functional blocks of the NTAK93 architecture include the 
following. 

Microprocessors 

One microprocessor does the following: 

• handles data transfer between each pair of serial ports and software 

• reports the status of each port 

• takes commands from software to control the activities of the ports 

The microprocessors also handle some D-channel data processing in DCHI 
mode. 

DMA controller 

A Z80A-DMA chip controls the data transfer between local RAM memory 
and communication ports. The DMA channels are only used in the receive 
direction (from line to SSC), not in the transmit direction. 

Random Access Memory (RAM) 

A total of 32 kbytes of RAM space for each pair of ports is used as the 
communication buffer and for firmware data storage. 

Read Only Memory (ROM) 

A total of 32K bytes of ROM space for each pair of ports is reserved as a code 
section of the DCH-PORT firmware. 

LAPD Data Link/Asynchronous controller 

One chip controls each pair of independent communication ports. It performs 
the functions of serial-to-parallel and parallel-to-serial conversions, error 
detection, and frame recognition (in HDLC). The parameters of these 
functions are supplied by the DCH-PORT firmware. 
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Counter/Timer controller 

Two chips are used as real-time timers and baud-rate generators for each pair 
of communication ports. 


Software interface circuit 

This portion of the circuit handles address/data bus multiplexing, the 
interchange of data, commands, and status between the on board processors 
and software. It includes transmit buffer, receive buffer, command register, 
and status register for each communication channel. 

DPNSS/DCHI-Port 

The mode of operation of the DPNSS/DCHI-PORT is controlled by a switch 
setting on the NTAK09 and NTBK50 trunk cards. For DPNSS, the switch is 
set to ON. For DCHI, set the switch to OFF. 

The port operates with the following specifications: 

• data rate of 56 kbps or 64 kbps 

• full duplex 

• internal/external clock 

• RS422 interface 

The address of a port is determined by the hardwired backplane card address. 
Port characteristics and LAPD parameters are downloaded from software. 


D-Port - SDTI/PRI interface 

Below is a brief description of signals. When connected to SDTI/PRI, 
DCHI-PORT is considered Data Terminal Equipment (DTE). 

• SDA, SDB: Transmit Clock provided by SDTI/PRI 

• RTA. RTB: Receive Clock provided by SDTI/PRI 

• RR, CS: SPDC ready signal provided by DCHI-PORT 

• TR: D-PORT ready signal provided by DCHI-PORT 
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• RDA, RDB: Incoming serial data bit stream, driven by SDTI/PRI 

• SDA, SDB: Transmit serial data bit stream driven by DCHI-PORT 
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Overview 


The NTBK51 daughterboard provides Downloadable D-channel Handler 
(DDCH) interfaces based on the Multipurpose Serial Data Link (MSDL). The 
DDCH provides a single purpose full-duplex serial port capable of 
downloading the D-channel application and base software into the card. 


Features and functions 

The NTBK51 provides the following features and functions: 

• ISDN D-channel related protocol 

• Selftest 

• Loopback 

• D-channel loadware including: 

— management and maintenance 

— LAPD- software for data link layer processing 
— DCH interface 

— layer 3 preprocessor 

— traffic reporting including link capacity 

Physical description 

The NTBK51 daughterboard interfaces with the Succession Communication 
Server for Enterprise (CSE) 1000 CPU and is mounted on either the NTAK09 
1.5 DTI/PR I card or the NTBK50 2 Mb PRI digital trunk card. The digital 
trunk card can be installed in Slots 1, 2, 3, and 4 of the Succession CSE 1000 
Media Gateway. Digital trunk cards are not supported in Media Gateway 
Expansions. 

The NTBK51 daughterboard, when installed on the NTAK09 digital trunk 
card, is addressed in the same slot as the NTAK09. 

One NTBK51 daughterboard is required for each PRI link. 
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LEDs are located on the faceplate of the NTAK09/NTBK50 card. The DCHI 
LED is a dual-color (red/green). The LED is described in Table 51. 

Table 51 
Faceplate LED 


State 

Definition 

On (Red) 

NTBK51 is disabled. 

On (Green) 

NTBK51 is enabled, but not necessarily 
established. 

Off 

NTBK51 is not equipped. 


Functional description 

The main functional blocks of the NTBK51 architecture include the 
following: 

• Microprocessors 

• Main memory 

• Shared memory 

• EPROM memory 

• Flash EPROM memory 

• EEPROM memory 

• Serial communication controller 

• Sanity timer 

• Bus timer 

Microprocessors 

One microprocessor handles data transfer between each serial interface and 
software, reports the status of each port and takes commands from the 
software to control the activities of the ports. A high performance MPU 
supports the D-channel from the PRI card and other software applications 
running simultaneously on other ports of the DDCH card. 
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The microprocessor performs the following functions: 

• sanity check and self tests 

• message handling between the Succession CSE 1000 and the card 

• four port serial communication controller handling with Direct Memory 
Access (DMA) 

• program download from the Succession CSE 1000 SSC 

Main memory 

The main 68EC020 system memory is comprised of 1 Mbyte of SRAM and 
is accessible in 8 or 16 bits. The software, base code and application reside in 
main RAM and is downloaded from the software through the shared memory. 

Shared memory 

The shared memory is the interface between the Succession CSE 1000 CPU 
and the 68EC020 MPU. This memory is a 16 Kbyte RAM, expandable to 
64 kbytes and accessible in 8 or 16 bits. 

EPROM memory 

The Bootstrap code resides in this 27C1000 EPROM and is executed on 
power up or reset. 

Flash EPROM memory 

Flash EPROM provides non-volatile storage for the DDCH loadware which 
minimizes the impact to sysload. The Flash EPROM provides an increase in 
system service with a reduced delay after a brown-out, and faster testing of a 
hardware pack after it is plugged in. 

EEPROM memory 

The DDCH uses a 1024 bit serial EEPROM for storing the Nortel Networks 
product code and a revision level. This information can be queried by the 
software. 


553-3023-211 Standard 2.00 November 2002 




NTBK51 Downloadable D-channel Handler daughterboard Page 221 of 284 


Serial communication controller 

The serial controller is the Zilog Z16C35 and is referenced as the Integrated 
Controller (ISCC). The ISCC includes a flexible Bus Interface Unit (BIU) 
and four Direct Memory Access (DMA) channels, one for each receive and 
transmit. The DMA core of the ISCC controls the data transfer between local 
RAM and the communication ports. 

Sanity timer 

If the MPU encounters a hardware or software fault and enters a continuous 
loop, the sanity timer enables the DDCH to reset itself. 

Bus timer 

The bus timer presents an error signal to the MPU if an attempt to access a 
device did not receive acknowledgment within the bus time-out period of 
120 ms. 

Download operation 

Downloading is performed in background mode or maintenance mode. 
Before a download takes place, a D-channel link must be configured. The 
following situations lead to software downloading: 

• during initialization when new software is installed 

• when enabling the card or application 

• during card reset (due to loss of software or corruption) 

• during a background audit 

System initialization 

When new base or application software is installed on a Succession 
CSE 1000, the download decision is made during system initialization. The 
actual MSDL base software download is done in background mode and can 
take several minutes to complete, depending on switch traffic and the size of 
the MSDL base software. 
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Card enabling or application enabling 

If a normal download enable command is executed, the MSDL base code and 
application is conditionally downloaded to the DDCH card. This conditional 
download depends on the result of the check made by the Succession CSE 
1000 CPU on the MSDL base code and application software. 

If a forced download enable command is executed in LD 96, the MSDL base 
code and application are forced down to the DDCH card, even if the base and 
application software is already resident on the DDCH card. In order to 
complete a forced download, the following conditions must be met: 

• the DDCH card must be enabled 

• the D-channel port must be disabled 

Card reset 

After a card reset, the MSDL base code and the D-channel application 
software are validated by the Succession CSE 1000 CPU. The software is 
stored in flash EPROM on the DDCH card and does not have to be 
downloaded. But if the software is missing due to new installation, 
corruption, or loadware version mismatch, the CPU automatically downloads 
the base/application into the DDCH card. 

Background audit 

If a background audit of the card and associated applications finds that a 
download is required, the card is queued in the PSDL tree. Downloading is 
performed in background mode based on the entries in the PSDL tree. 
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NTRB21 DTI/PRI/DCH TMDI card 
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Overview 


The NTRB21 (DTI/PRI/DCH) TMDI digital trunk card is a 1.5 Mb DTI or 
PRI interface to the Succession Communication Server for Enterprise (CSE) 
1000 system. The NTRB21 card has a built-in downloadable D-channel. 

The TMDI feature introduces the software changes required for a Succession 
CSE 1000 system to support the new TDMI pack. The software changes 
include: 

• the introduction of a new prompt to replace a function that was handled 
by a dip switch on the NTAK09 

• an extra loadware application to handle Layer 1 

• a change to the existing loadware files into 32 bit format from the 
original 16 bit format 

To provide CEMUX communication with the card, changes are also required 
to create an I/O entry for the card. 

This card replaces the NTAK09 described in “NTAK09 1.5 Mb DTI/PRI 
card” on page 159. The TMDI feature does not affect the NTAK09 
functionality. The configuration and maintenance changes to the card are not 
apparent to the user. Call processing is not affected. 

The NTRB21 card is installed only in the Media Gateway. It is not supported 
in the Media Gateway Expansion. Up to four digital trunks are supported in 
each Media Gateway. The NTRB21 card can be installed in slots 1, 2, 3, and 
4 of the Media Gateway. 


IMPORTANT! 

Each Media Gateway that has a digital trunk must have a 
clock controller clocked to an external reference clock. 


Note: Clocking slips can occur between Media Gateways that are 
clocked from different COs, if the COs are not synchronized. The slips 
can degrade voice quality. 
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Contact your system supplier or your Nortel Networks representative to 
verify that the NTRB21 digital trunk card is supported in your area. 

Physical description 

The NTRB21 card uses a standard 9.5" by 12.5" multi-layer printed circuit 
board with buried power and ground layers.The clock controller 
daughterboard is fastened by standoffs and connectors. 

The NTRB21 card has seven faceplate LEDs. The first five LEDs are 
associated with the NTRB21 card. The remaining two LEDs are associated 
with the clock controller and DCHI daughterboards. See Figure 51 on 
page 226. 
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Figure 51 

NTRB21 TMDI card with clock controller 
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In general, the first five LEDs operate as follows: 

• During system power up, the LEDs are on. 

• When the self-test is in progress, the LEDs flash on and off three times, 
then go into their appropriate states, as shown in Table 52. 


Table 52 

NTRB21 LED states 


LED 

State 

Definition 

DIS 

On (Red) 

The NTRB21 circuit card is disabled. 

Off 

The NTRB21 is not disabled. 

ACT 

On (Green) 

The NTRB21 circuit card is in an active state. No alarm states 
exist, the card is not disabled, and it is not in a loopback state. 

Off 

An alarm state or loopback state exists, or the card has been 
disabled. See the other faceplate LEDs for more information. 

RED 

On (Red) 

A red-alarm state has been detected. 

Off 

No red alarm. 

YEL 

On (Yellow) 

A yellow alarm state has been detected. 

Off 

No yellow alarm. 

LBK 

On (Green) 

NTRB21 is in loop-back mode. 

Off 

NTRB21 is not in loop-back mode. 


Figure 52 on page 228 shows the faceplate of the NTRB21 TMDI card. 
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Figure 52 

NTRB21 TMDI card faceplate 
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Power requirements 

The DTI/PRI obtains its power from the backplane, and draws less than 
2 amps on +5 V, 50 mA on +12 V, and 50 mA on -12 V. 

Foreign and surge voltage protection 

Lightning protectors must be installed between an external T-l carrier facility 
and the Succession CSE 1000 system. For public T-1 facilities, this protection 
is provided by the local operating company. In a private T-l facility 
environment (a campus, for example), the NTAK92 protection assembly can 
be used. 

The NTRB21 circuit card conforms to safety and performance standards for 
foreign and surge voltage protection in an internal environment. 

Functional description 

NTRB21 provides the following features and functions: 

• configurable parameters, including A-Law and Mu-Law operation, 
digital pads on a per channel basis, and Superframe or Extended 
Superframe formats 

• AMI or B8ZS line coding 

• 1.5 Mb Digital Trunk Interface and 1.5 Mb Primary Rate Interface 

• 1.5 Mb Clock recovery and distribution of reference clocks 

• DG2 or FDL yellow alarm methods 

• card status and alarm indication with faceplate-mounted LED 

• automatic alarm monitoring and handling 

• Card-LAN for maintenance communications 

• loopback capabilities for both near-end and far-end 

• echo canceler interface 

• integrated trunk access (both D-channel and in-band A/B signaling can 
be mixed on the same PRI) 
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• faceplate monitor jacks for T-l interface 

• configurable D-channel data rate with 64 kbps, 56 kbps or 
64 kbps inverted 

• self-test 

Hardware description 

NTRB21 TMDI card 

The NTRB21 TMDI card provides 1.5 MBits Digital Trunk Interface or 
Primary Rate Interface functionality on the Succession CSE 1000. The 
NTRB21 has a built-in downloadable D-channel. 

Note: The NTRB21 can be used with the NTAK09 DTI/PR1 card (with 
the NTBK51 downloadable D-channel daughterboard). 

Architecture 

Signaling interface 

The signaling interface performs an 8 Kbps signaling for all 24 channels and 
interfaces directly to the DS-30X link. Messages transmitted in both 
directions are three bytes long. 

Interconnection 

The interconnection to the carrier is by NTBK04, a 1.5 Mb 20 ft. carrier cable. 
The NT8D97AX. a fifty-foot extension cable, is also available. 

Microprocessor 

The NTRB21 is equipped with bit-slice microprocessors that handle the 
following major tasks: 

• Task handler: also referred to as an executive. The task handler provides 
orderly per-channel task execution to maintain real-time task ordering 
constraints. 
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• Transmit voice: inserts digital pads, manipulates transmit AB bits for 
DS1, and provides graceful entry into T-Link data mode when the data 
module connected to the DTI/PRI trunk is answering the call. 

• Receive voice: inserts digital pads and provides graceful entry into 
T-Link data mode when the data module connected to the DTI/PRI trunk 
is originating the call. 

• T-Link data: a set of transmit and receive vectored subroutines which 
provides T-Link protocol conversion to and from the DM-DM protocol. 

• Receive ABCD filtering: filters and debounces the receive ABCD bits 
and provides change of state information to the system. 

• Diagnostics 

• Self-test 

Digital pad 

The digital pad is an EPROM whose address-input to data-output transfer 
function meets the characteristics of a digital attenuator. The digital pad 
accommodates both Mu255-Law and A-Law coding. There are 32 
combinations each for Mu255 to Mu255, Mu255 to A-Law, A-Law to 
Mu255, and A-Law to A-Law. These values are selected to meet the EIA loss 
and level plan. 

Table 53 

Digital pad values and offset allocations (Part 1 of 2) 


Offset PAD set 0 PAD set 1 
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Table 53 

Digital pad values and offset allocations (Part 2 of 2) 



D-channel interface 

The D-channel interface is a 64 kbps, full-duplex, serial bit-stream configured 
as a Data Circuit-terminating Equipment (DCE) device. The data signals 
include: 

• receive data output 

• transmit data input 

• receive clock output 

• transmit clock output 

The bit rate of the receive and transmit clocks can vary slightly from each 
other. This is determined by the transmit and receive carrier clocks. 

Feature selection through software configuration for the D-channel includes: 

• 56 kbps 

• 64 kbps clear 

• 64 kbps inverted (64 Kbps restricted) 
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DCHI can be enabled and disabled independent of the PRI card, as long as the 
PRI card is inserted in its cabinet slot. The D-channel data link cannot be 
established unless the PRI loop is enabled. 

On the NTRB21 use switch 1, position 1 to select either the D-channel feature 
or the DPNSS feature, as follows: 

OFF = D-channel 

The ON setting for DPNSS (U.K.) is not supported at this time. 

DS-1 Carrier interface 

Transmitter 

The transmitter takes the binary data (dual unipolar) from the PCM 
transceiver and produces bipolar pulses for transmission to the external 
digital facility. The Digital Signal - Level 1 (DS-1) transmit equalizer enables 
the cabling distance to be extended from the card to the Digital Signal Cross- 
connect-Level 1 (DSX-1), or LD-1. Equalizers are switch selectable through 
dip-switches. The settings are shown in Table 54. 


Table 54 

NTRB21 switch settings 


Distance to Digital 
Cross-Connect 

Switch Setting 

1 

DCH F/W 

2 

(LEN 0) 

3 

(LEN 1) 

4 

(LEN 2) 

0-133 feet 

Off 

Off 

Off 

On 

133-266 feet 

Off 

On 

On 

Off 

266 - 399 feet 

Off 

Off 

On 

Off 

399 - 533 feet 

Off 

On 

Off 

Off 

533 - 655 feet 

Off 

Off 

Off 

Off 
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Receiver 

The receiver extracts data and clock from an incoming data stream and 
outputs clock and synchronized data. At worst case DSX-1 signal levels, the 
line receiver operates correctly with up to 655 feet of ABAM cable between 
the card and the external DS-1 signal source. 

Connector pinout 

The connection to the external digital carrier is through a 15 position Male 
D-type connector. 


Table 55 

DS-1 line interface pinout for NTBK04 cable 


From 50-pin 

MDF 

connector 

To DB-15 

Signal name 

Description 

pin 48 

pin 1 

T 

transmit tip to 
network 

pin 23 

pin 9 

R 

transmit ring to 
network 

pin 25 

pin 2 

FGND 

frame ground 

pin 49 

pin 3 

T1 

receive tip from 
network 

pin 24 

pin 11 

R1 

receive ring 
from network 


NTAK20 clock controller daughterboard 

Digital Trunking requires synchronized clocking so that a shift in one clock 
source results in an equivalent shift of the same size and direction in all parts 
of the network. 
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On Succession CSE 1000 systems, synchronization is accomplished with the 
NTAK20 clock controller circuit card. The clock controller circuitry 
synchronizes the Succession CSE 1000 to an external reference clock and 
generates and distributes the clock to the system. The Succession CSE 1000 
can function either as a slave to an external clock or as a clocking master to 
the network. 

The NTAK20AD version of the clock controller meets AT&T Stratum 3 and 
Bell Canada Node Category D specifications. The NTAK20BD version 
meets CCITT stratum 4 specifications. See “NTAK20 clock controller 
daughterboard” on page 29. 
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NTAK02 SDI/DCH card 


Contents 

This section contains information on the following topics: 


Introduction. 237 

NTAK02 SDI/DCH card. 238 

Connecting to the ports. 240 

Characteristics of the low speed port. 244 

Characteristics of the high speed port. 244 


Introduction 

The NTAK02 Serial Data Interface/D-channel (SDI/DCH) digital trunk card 
is supported in the Succession Media Gateway only for the ISDN Signaling 
Link (ISL) D-channel. The SDI is not supported in the Media Gateway. 

Up to four NTAK02 SDI/DCH cards are supported in a Media Gateway. The 
NTAK02 SDI/DCH card can be installed in slots 1, 2, 3, and 4 of the Media 
Gateway. The NTAK02 SDI/DCH card is not supported in the Media 
Gateway Expansion. 
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NTAK02 SDI/DCH card 


The optional SDI/DCH card provides up to four serial I/O ports, which are 
grouped into two pairs: 

• port 0 and port 1 

• port 2 and port 3 

Ports 1 and 3 are configured as DCH. Ports 0 and 2 are configured as SDI 
(not supported). See Table 56. Each pair is controlled by a switch, as shown 
in Table 57. 

Table 56 

Port configurations 


Port 0 

SDI (not supported) 

Port 1 

DCH 

Port 2 

SDI (not supported) 

Port 3 

DCH 


Table 57 * 

Switch settings 


Port 0 

Port 1 

SW 1-1 

SW 1-2 

SDI (not supported) 

DCH 

OFF 

OFF 

SDI (not supported) 

DCH 

OFF 

ON 

— 

ESDI 

ON 

ON 


Port 2 

Port 3 

SW 1-3 

SW 1-4 

SDI (not supported) 

DCH 

OFF 

OFF 

SDI (not supported) 

DCH 

OFF 

ON 

— 

ESDI 

ON 

ON 
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Note: Digital Private Network Signaling System DPNSS can replace the 
DCH function in the U.K. 

Two ports offer the option for DTE/DCE configuration. This option is 
selected from a jumper on the card. Table 58 shows the jumper settings. 


Table 58 
Jumper settings 


Port 

Jumper 

location 

Strap for 
DTE 

Strap for 
DCE 

Jumper 

location 

RS422 

RS232 

0 

J10 

C- B 

B-A 




1 

J7 

C- B 

B-A 

J9 

C- B 

B - A 


J6 

C- B 

B-A 

J8 

C- B 

B-A 

2 

J5 

C- B 

B - A 




3 

J4 

C- B 

B-A 

J2 

C-B 

B-A 


J3 

C- B 

B-A 

J1 

C-B 

B-A 
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Connecting to the ports 

External devices are connected to the SDI/DCH card by the following: 

• the NTAK19FB four-port SDI cable. This cable does not have to be 
terminated at the cross connect terminal since it is equipped with 
connectors. 

• the NE-A25-B cable. Terminate the NE-A25-B cable at the cross connect 
terminal. Tables 59 through 62 give the pinouts for the SDI/DCH card. 


Table 59 

NTAK02 pinouts - Port 0 at the cross-connect terminal 


Cable 

RS232 

Signal 

Designations 
l=lnput 0=Output 

Pair 

Color 

DTE 

DCE 

DTE 

DCE 

IT 

W-BL 

0 

0 

— 

— 

1 R 

BL-W 

DTR 

DCD 

O 

1 

2T 

W-0 

DSR 

CH/CI 

1 

O 

2R 

o-w 

DCD 

DTR 

1 

0 

3T 

W-G 

RTS 

CTS 

0 

1 

3R 

G-W 

CTS 

RTS 

1 

0 

4T 

W-BR 

RX 

TX 

1 

0 

4R 

BR-W 

TX 

RX 

0 

1 

5T 

W-S 

— 

— 

— 

— 

5R 

S-W 

SG 

SG 

— 

— 
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Table 60 

NTAK02 connections at the cross-i 


Cable 

RS422 

Signal 

Pair 

Color 

DTE 

DCE 

5T 

W-S 

SCTEA 

SCTA 

5R 

s-w 

— 

— 

6T 

R-BL 

SCTEB 

SCTB 

6R 

BL-R 

DTR 

DCD 

7T 

R-0 

DSR 

CH/CI 

7R 

O-R 

DCD 

DTR 

8T 

R-G 

RTS 

CTS 

8R 

G-R 

CTS 

RTS 

9T 

R-BR 

SCRA 

SCTEA 

9R 

BR-R 

SCTA 

RXCA 

10T 

R-S 

SCRB 

SCTEB 

10R 

S-R 

SCTB 

RXCB 

11T 

BK-BL 

RXDA 

TXDA 

11R 

BL-BK 

TXDA 

RXDA 

12T 

BK-0 

RXDB 

TXDB 

12R 

O-BK 

TXDB 

RXDB 

25T 

V-S 

SG 

SG 

25R 

S-V 

— 

— 
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set terminal - Port 1 





RS232 


Designations 

l=lnput 

0=0utput 

Designations 

l=lnput 

0=0utput 

Signal 

DTE 

DCE 

DTE 

DCE 

DTE 

DCE 

0 

1 

0 

1 

SCT 

SCT 

— 

— 

— 

— 

— 

— 

0 

1 

— 

— 

CH/CI 

— 

0 

1 

— 

— 

DTR 

DCD 

1 

0 

1 

0 

DSR 

CH/CI 

1 

0 

1 

0 

DCD 

DTR 

0 

1 

0 

1 

RTS 

CTS 

1 

0 

1 

0 

CTS 

RTS 

1 

0 

1 

0 

SCR 

SCT 

1 

0 

1 

0 

SCT 

— 

1 

0 

— 

— 

— 

— 

1 

0 

— 

— 

— 

— 

1 

0 

1 

0 

RXD 

TXD 

0 

1 

0 

1 

TXD 

RXD 

1 

0 

— 

— 

— 

— 

0 

1 

— 

— 

— 

— 

— 

— 

— 

— 

SG 

SG 

— 

— 

— 

— 

— 

— 
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Table 61 

NTAK02 connections at the cross-connect terminal - Port 2 
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Table 62 

NTAK02 connections at the cross-connect terminal - Port 3 


Cable 

RS422 

RS232 

Signal 

Designations 

l=lnput 

0=0utput 

Designations 

!=lnput 

0=0utput 

Signal 

Pair 

Color 

DTE 

DCE 

DTE 

DCE 

DTE 

DCE 

DTE 

DCE 











17T 

Y-0 

SCTEA 

SCTA 

0 

1 

0 

1 

SCT 

SCT 

17R 

O-Y 

— 

— 

— 

— 

— 

— 

— 

— 

18T 

Y-G 

SCTEB 

SCTB 

0 

1 

— 

— 

CH/CI 

— 

18R 

G-Y 

DTR 

DCD 

0 

1 

— 

— 

DTR 

DCD 

19T 

Y-BR 

DSR 

CH/CI 

1 

0 

1 

0 

DSR 

CH/CI 

19R 

BR-Y 

DCD 

DTR 

1 

0 

1 

0 

DCD 

DTR 

20T 

Y-S 

RTS 

CTS 

0 

1 

0 

1 

RTS 

CTS 

20R 

S-Y 

CTS 

RTS 

1 

0 

1 

0 

CTS 

RTS 

21T 

V-BL 

SCRA 

SCTEA 

1 

0 

1 

0 

SCR 

SCT 

21 R 

BL-V 

SCTA 

RXCA 

1 

0 

1 

0 

SCT 

— 

22T 

V-0 

SCRB 

SCTEB 

1 

0 

— 

— 

— 

_ 

22R 

o-v 

SCTB 

RXCB 

1 

0 


— 

— 

— 

23T 

V-G 

RXDA 

TXDA 

1 

0 

1 

0 

RXD 

TXD 

23R 

G-V 

TXDA 

RXDA 

0 

1 

0 

1 

TXD 

RXD 

24T 

V-BR 

RXDB 

TXDB 

1 

0 

— 

— 

— 

— 

24R 

BR-V 

TXDB 

RXDB 

0 

1 

— 

— 

— 

— 

25T 

V-S 

— 

— 

— 

— 

— 

— 

SG 

SG 

25R 

S-V 

SG 

SG 

— 

— 

— 

— 

— 
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Characteristics of the low speed port 

Ports 0 and 2 are asynchronous, low speed ports. They transfer data to and 
from the line one bit at a time. 

The characteristics of the low speed port are as follows: 

• Baud rate: 300; 600; 1200; 2400; 4800; 9600; 19,200 
Default = 1200 

• Parity: Odd, even, none 
Default = none 

• Stop bits: 1, 1.5. 2 
Default = 1 

• Flow control: XON/XOFF, CTS, non. 

Default = none 

• Duplex: Full 

• Interface: RS-232-D 

• Data bits: 5, 6, 7, 8 
Default = 8 

Characteristics of the high speed port 

Ports 1 and 3 are synchronous, high speed ports with the following 
characteristics: 

• Baud rate: 1200; 2400; 4800; 9600; 19,200; 56,000; 64,000 

• Data bit: Transparent (1) 

• Duplex: Full 

• Clock: Internal or external 

• Interface: RS-232-D, RS-422-A 
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NT8D02 Digital Line Card 


Contents 


This section contains information on the following topics: 


Reference list. 246 
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Card control functions. 251 
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Power requirements. 253 

Foreign and surge voltage protections. 254 
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Connector pin assignments. 255 
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Jumper and switch settings. 256 

Software service changes. 256 
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Reference list 

The following are the references in this section: 

• System Installation Procedures (553-3001-210) 

• Software Input/Output: Administration (553-3001-311) 


Overview 


The NT8D02 Digital Line Card provides 16 voice and 16 data 
communication links. 

The NT8D02 Digital Line Card supports voice only, or simultaneous voice 
and data service over a single twisted pair of standard telephone wiring. When 
a digital telephone is equipped with the data option, an asynchronous ASCII 
terminal, or a PC acting as an asynchronous ASCII terminal, can be 
connected to the system through the digital telephone. 

The 32 port NT8D02 Digital Line Card is supported in the Media Gateway 
and Media Gateway Expansion. It can be installed in slots 1, 2, 3, and 4 of the 
Media Gateway, and slots 7, 8, 9, and 10 of the Media Gateway Expansion. 

Note: The 48 port digital line card is not supported in any configuration. 

Physical description 

The NT8D02 Digital Line Card circuitry is mounted on a 31.75 cm by 
25.40 cm (12.5 in. by 10 in.) double-sided printed circuit board. The card 
connects to the backplane through a 160-pin edge connector. 

The faceplate of the NT8D02 Digital Line Card is equipped with a red LED 
that lights when the card is disabled. See Figure 53 on page 247. When the 
card is installed, the LED remains lit for two to five seconds as a self-test runs. 
If the self-test completes successfully, the LED flashes three times and 
remains lit until the card is configured and enabled in software, then the LED 
goes out. If the LED continually flashes or remains weakly lit, replace the 
card. 
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Figure 53 

Digital line card - faceplate 
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Functional description 

The NT8D02 Digital Line Card is equipped with 16 identical digital line 
interfaces. Each interface provides a multiplexed voice, data, and signaling 
path to and from a digital terminal (telephone) over a 2-wire full duplex 
512 kHz Time Compression Multiplexed (TCM) digital link. Each digital 
telephone and associated data terminal is assigned a separate Terminal 
Number (TN) in the system database, giving a total of 32 addressable units 
per card. The digital line card supports Nortel Networks’ Meridian Digital 
Telephone. 

Figure 54 on page 249 shows a block diagram of the major functions 
contained on the NT8D02 Digital Line Card. Each of these functions is 
described on the following pages. 
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Figure 54 

NT8D02 Digital Line Card - block diagram 
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Card interfaces 

The NT8D02 Digital Line Card passes voice, data, and signaling over 
DS-30X loops, and maintenance data over the card LAN link. 

Digital line interfaces 

The digital line interface contains two Digital Line Interface Circuits (DLIC). 
Each digital line interface circuit provides eight identical, individually 
configurable voice and data interfaces to eight digital telephone lines. These 
lines carry multiplexed PCM voice, data, and signaling information as TCM 
loops. 

The purpose of each digital line interface circuit is to de-multiplex data from 
the DS-30X Tx channel into eight integrated voice and data bitstreams. The 
circuits then transmit those bitstreams as Bi-Polar Return to Zero. Alternate 
Mark Inversion (BPRZ-AMI) data to the eight TCM loops. They also perform 
the opposite action: they receive eight BPRZ-AMI bitstreams from the TCM 
loops and multiplex them onto the DS-30X Rx channel. The two digital line 
interface circuits perform the multiplexing and de-multiplexing functions for 
the 16 digital telephone lines. 

The digital line interface circuits also contain signaling and control circuits 
that establish, supervise, and take down call connections. These circuits work 
with the on-card microcontroller to operate the digital line interface circuits 
during calls. The circuits receive outgoing call signaling messages from the 
Call Processor and return incoming call status information to the Call 
Processor over the DS-30X network loop. 

TCM loop interface circuit 

Each digital telephone line terminates on the NT8D02 Digital Line Card at a 
TCM loop interface circuit. The circuit provides transformer coupling and 
foreign voltage protection between the TCM loop and the digital line 
interface circuit. It also provides battery voltage for the digital telephone. 
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To prevent undesirable side effects from occurring when the TCM loop 
interface cannot provide the proper signals on the digital phone line, the card 
microcontroller can remove the ±15 V dc power supply from the TCM loop 
interfaces. This happens when either the microcontroller gets a command 
from the NT8D01 controller card to shut down the channel, or the digital line 
card detects a loss of the 1 KHz frame synchronization signal. The ±15 V dc 

power supply signal is removed from all 16 TCM loop interface units at the 
same time. 

Each TCM loop interface circuit can service loops up to 3500 ft. in length 
when using 24-gauge wire. They support a maximum ac signal loss of 
15.5 dB at 256 KHz and a maximum dc loop resistance of 210 ohms. 


Card control functions 


Control functions are provided by a microcontroller and a Card LAN link on 
the digital line card. A sanity timer is provided to automatically reset the card 
it the microcontroller stops functioning for any reason. 

Microcontroller 

The NT8D02 Digital Line Card contains a microcontroller that controls the 
internal operation of the card and the serial card LAN link to the controller 
card. The microcontroller controls the following: 

reporting to the CE Call Processor through the card LAN link: 

card identification (card type, vintage, and serial number) 

— firmware version 

— self-test status 

— programmed configuration status 

• receipt and implementation of card configuration: 

programming of the digital line interfaces 

enabling/disabling of individual units or entire card 

programming of loop interface control circuits for administration of 
line interface unit operation 

— maintenance diagnostics 
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The microcontroller also controls the front panel LED when the card is 
enabled or disabled by instructions from the NT8D01 controller card. 

Card LAN interface 

Maintenance data is exchanged with the common equipment Call Processor 
over a dedicated asynchronous serial network called the Card LAN link. 

Sanity timer 

The NT8D02 Digital Line Card also contains a sanity timer that resets the 
microcontroller if program control is lost. The microcontroller must service 
the sanity timer every 1.2 seconds. If the timer is not properly serviced, it 
times out and causes the microcontroller to be hardware reset. 

Circuit power 

The +15 V dc input is regulated down to +10 V dc for use by the digital line 
interface circuits. The ±15.0 V dc inputs to the card are used to power the loop 
interface circuits. 

Electrical specifications 

This section lists the electrical characteristics of the NT8D02 Digital Line 
Card. 

Digital line interface specifications 

Table 63 provides specifications for the 16 digital line interfaces, and 
Table 64 on page 253 lists the maximum power consumed by the NT8D02 
Digital Line Card. 
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Table 63 

NT8D02 Digital Line Card - line interface unit electrical characteristics 



Characteristics 

Description 

Units per card 

16 voice, 16 data 

Line rate 

512 kbps ± 100 ppm 

Impedance 

100 ohms 

Loop limits 

0 to 1067 m (3500 ft.) with 24 AWG 

PVC cable (±15 V dc at 80 mA) 

Maximum ac Signal loss 

15.5 dB at 256 KHz 

Maximum dc Loop 
resistance 

210 ohms 

Transmitter output voltage: 

• successive “1” bits 

• “0” bits 

+1.5 ± 0.15 V and -1.5 ± 0.15 V 

0 ± 50 mV 


Power requirements 

The NT8D02 Digital Line Card provides +15 V dc over each loop at a 
maximum current of 80 mA. It requires +15 V, -15 V, and +5 V from the 
backplane. One NT8D06 Peripheral Equipment Power Supply ac or NT6D40 
Peripheral Equipment Power Supply dc can supply power to a maximum of 
16 digital line cards. 


Table 64 

NT8D02 Digital Line Card - power requirements 


Voltage 

Current (max.) 

±5.0 V dc 

150 mA 

+15.0 Vdc 

1.6 Amp 

-15.0 Vdc 

1.3 Amp 
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Foreign and surge voltage protections 

In-circuit protection against power line crosses or lightning is not provided on 
the NT8D02 Digital Line Card. The NT8D02 Digital Line Card does, 
however, have protection against accidental shorts to -52 V dc analog lines. 

When the card is used to service off-premise telephones, primary and 
secondary Main Distribution Frame (MDF) protection must be installed. 

Off-premise telephones served by cable pairs routed through the central 
office, or crossing a public right-of-way, can be subject to a requirement for 
on-card protection, and MDF protectors may not be acceptable. Check local 
regulations before providing such service. 

Environmental specifications 

Table 65 shows the environmental specifications of the NT8D02 Digital Line 
Card. 

Table 65 

NT8D02 Digital Line Card - environmental specifications 


Parameter 

Specifications 

Operating temperature 

0° to +60° C (+32 to +140° F), ambient 

Operating humidity 

5 to 95% RH (non-condensing) 

Storage temperature 

-40° to +70° C (-40° to +158° F) 
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Connector pin assignments 

Table 66 shows the I/O pin designations at the backplane connector, which is 
arranged as an 80-row by 2-column array of pins. Normally, these pin 
positions are cabled to 50-pin connectors at the I/O panel in the rear of each 
module for connection with 25-pair cables to the MDF. 

The information in Table 66 is provided as a reference and diagnostic aid at 
the backplane, since the cabling arrangement can vary at the I/O panel. See 
System Installation Procedures (553-3001-210) for cable pinout information 
for the I/O panel. 


Table 66 

NT8D02 Digital Line Card - backplane pinouts (Part 1 of 2) 


Backplane 

Lead 

Backplane 

Lead 

Pinout* 

Designations 

Pinout* 

Designations 

12A 

Line 0, Ring 

12B 

Line 0, Tip 

13A 

Line 1, Ring 

13B 

Line 1, Tip 

14A 

Line 2, Ring 

14B 

Line 2, Tip 

15A 

Line 3, Ring 

15B 

Line 3, Tip 

16A 

Line 4, Ring 

16B 

Line 4, Tip 

17A 

Line 5, Ring 

17B 

Line 5, Tip 

18A 

Line 6, Ring 

18B 

Line 6, Tip 

19A 

Line 7, Ring 

19B 

Line 7, Tip 

62A 

Line 8, Ring 

62B 

Line 8, Tip 

63A 

Line 9, Ring 

63B 

Line 9, Tip 

64A 

Line 10, Ring 

64B 

Line 10, Tip 

65A 

Line 11, Ring 

65B 

Line 11, Tip 

66A 

Line 12, Ring 

66 B 

Line 12, Tip 

* These pinouts apply to both the NT8D37 and NT8D11 backplanes 
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Table 66 

NT8D02 Digital Line Card - backplane pinouts (Part 2 of 2) 


Backplane 

Pinout* 

Lead 

Designations 

Backplane 

Pinout* 

Lead 

Designations 

67A 

Line 13, Ring 

67B 

Line 13, Tip 

68A 

Line 14, Ring 

68B 

Line 14, Tip 

69A 

Line 15, Ring 

69B 

Line 15, Tip 

* These pinouts apply to both the NT8D37 and NT8D11 backplanes 


Configuration 

This section outlines the procedures for configuring the switches and jumpers 
on the NT8D02 Digital Line Card and configuring the system software to 
properly recognize the card. Figure 55 on page 257 shows where the switches 
and jumper blocks are located on this board. 

Jumper and switch settings 

The NT8D02 Digital Line Card has no user-configurable jumpers or 
switches. The card derives its address from its position in the backplane and 
reports that information back to the Meridian 1 Call Processor through the 
LAN Link interface. 

Software service changes 

Voice and data ports are configured using LD 11. See Software Input/Output: 
Administration (553-3001-311) for LD 11 service change instructions. 
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Figure 55 

NT8D02 Digital Line Card - jumper block and switch locations 
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NT1R20 Off-Premise Station Analog Line 
Card 
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Overview 


The NT1R20 Off-Premise Station (OPS) Analog Line Card provides eight 
full-duplex analog telephone line interfaces to connect off-premise terminals 
to the Succession Communication Server for Enterprise (CSE) 1000 system. 
Each interface provides the external line connection with secondary hazard 
and surge (lightning) protection. 

A maximum of four analog line cards can be installed in each Media 
Gateway. A maximum of four analog line cards can be installed in each 
Media Gateway Expansion. 

The NT1R20 OPS Analog Line Card can be installed in Slots L 2, 3. and 4 of 
the Media Gateway and Slots 7, 8. 9, and 10 of the Media Gateway 
Expansion. 

The NT1R20BA OPS Analog Line Card provides the following: 

• line supervision 

• hookflash 

• battery reversal 

Each unit is independently configured in software in the analog 
(500/2500 type) telephone Administration program LD 10. 

Physical description 

The NT1R20 Analog Line Card measures 31.75 cm by 25.40 cm (12.5 by 
10 in.). It connects to the backplane through a 160-pin connector shroud. A 
25-pair amphenol connector below the card is cabled to the cross-connect 
terminal. Telephone lines from station equipment cross-connect to the 
NT1R20 OPS Analog Line Card at the cross-connect using a wiring plan 
similar to trunk cards. 
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Self Test 

The faceplate of the card is equipped with a red LED. When an NT1R20 OPS 
Analog Line Card is installed, the LED remains lit for two to five seconds 
while the self-test runs. If the self-test completes successfully, the LED 
flashes three times and remains lit. When the card is configured and enabled 
in software, the LED goes out. 

Functional description 

The following information describes the NT1R20 OPS Analog Line Card. 

Card interfaces 

Voice and signaling interfaces 

The eight line interfaces provided by the NT1R20 OPS Analog Line Card 
connect to conventional, 2-wire (tip and ring), analog line facilities. Incoming 
analog voice and signaling information from a line facility is converted by the 
NT1R20 OPS Analog Line Card to digital form and routed to the Succession 
CSE 1000 CPU over DS-30 network loops. Digital voice and signaling 
information from the CPU is sent over DS-30 network loops to the NT1R20 
OPS Analog Line Card where it is converted to analog form and applied to 
the line facility. 

The NT1R20 OPS Analog Line Card uses only eight of the 30 available 
timeslots for its eight line interfaces. The NT 1R20 OPS Analog Line Card can 
be configured in software to format PCM data in the Mu-Law or A-Law 
conventions. 

Maintenance communication 

Maintenance communication is the exchange of control and status data 
between line or trunk cards and the Succession CSE 1000 CPU. Maintenance 
data is transported through the card LAN link. 
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The card LAN link supports the following functions on the NT1R20 OPS 
Analog Line Card: 

• polling 

• reporting of self-test status 

• CPU initiated card reset 

• reporting of card ID (card type and hardware vintage) 

• reporting of firmware version 

• reporting of line interface unit configuration 

• enabling/disabling of the DS-30X network loop busy 

• reporting of card status 

Power interface 

Power is provided to the NT1R20 OPS Analog Line Card by the NTAK78 
ac/dc or NTAK72 dc power supply. 

Card functions 

The following card functions are described in this section: 

• Line interface units 

• Card control functions 

• Circuit power 

• Software service changes 

• Port-to-port loss configuration 

Line interface units 

The OPS analog line card contains eight independently configurable units. 
Relays are provided in each unit to apply ringing onto the line. Signal 
detection circuits monitor on-hook/off-hook signaling. Two codecs are 
provided for performing Analog/Digital (A/D) and Digital/Analog (D/A) 
conversion of analog voiceband signals to digital PCM signals. 
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Each Codec supports four units and contains switchable pads for control of 
transmission loss on a per unit basis. The following features are common to 
all units on the card: 

• OPS or ONS service configurable on a per unit basis 

• terminating impedance (600 or 900 ohms) selectable on a per unit basis 

• standard or complex balance impedance (600 or 900 ohms, 3COM1 or 
3COM2) selectable on a per unit basis 

• loopback of PCM signals over DS-30X network loop for diagnostic 
purposes 

Card control functions 

Control functions are provided by a microcontroller, a card LAN interface, 
and signaling and control circuits on the NT1R20 OPS Analog Line Card. 

Microcontroller - The microcontroller controls the following: 

• reporting the following to the CPU via the card LAN link: 

— card identification (card type, vintage, and serial number) 

— firmware version 

— self-test status 

— programmed configuration status 

• receipt and implementation of card configuration: 

— of the Codecs 

— enabling/disabling of individual units or entire card 

— programming of input/output interface control circuits for 
administration of line interface unit operation 

— maintenance diagnostics 

— transmission loss levels 
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Signaling and control - This portion of the card provides circuits that 
establish, supervise, and take down call connections. These circuits work 
with the system CPU to operate line interface circuits during calls. The 
circuits receive outgoing call signaling messages from the CPU and return 
incoming call status information over the DS-30X network loop. 

Circuit Power 

The +8.5 V dc input is regulated down to +5 V dc for use by the digital logic 
circuits. All other power to the card is used by the line interface circuits. 

Foreign and surge voltage protection 

The NT1R20 OPS Analog Line Card meets UL-1489 and CS03 overvoltage 
(power cross) specifications and FCC Part 68 requirements for hazardous and 
surge voltage limits. 

Software service changes 

Individual line interface units on the NT1R20 OPS Analog Line Card are 
configured to either OPS (for OPS application) or On-premises Station 
(ONS) (for ONS application) Class of Service (CLS) in the Single-line 
Telephone Administration program LD 10. 

LD 10 is also used to select unit terminating impedance and balance network 
impedance at the TIMP and BIMP prompts, respectively. See Software Input/ 
Output: Administration (553-3001-311) for LD 10 service change 
instructions. 

Port-to-port loss configuration 

The loss plan for the NT1R20 OPS Analog Line Card determines port-to-port 
loss for connections between an OPS analog line card unit (port) and other 
ports. 

The transmission properties of each line unit are characterized by the OPS or 
ONS class-of-service assigned in the analog 500/2500-type telephone 
administration program LD 10. 
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Operation 

The applications, features, and signaling arrangements for each unit on the 
NT1R20 OPS Analog Line Card are assigned through the Single-line 
Telephone Administration program LD 10 and/or jumper strap settings on the 
card. 

The operation of each unit is configured in software and implemented in the 
card through software download messages. When the NT1R20 OPS Analog 
Line Card unit is idle, it provides a ground on the tip lead and -48 V dc on the 
ring lead. The on-hook telephone presents a high impedance toward the line 
interface unit on the card. 

Incoming calls 

Incoming calls to a telephone connected to the NT1R20 OPS Analog Line 
Card originate from stations that can be local (served by the Succession CSE 
1000) or remote (served through the public switched telephone network). The 
alerting signal to telephones is 20 Hz (nominal) ringing. When an incoming 
call is answered, ringing is tripped as the telephone goes off-hook, placing a 
low-resistance dc loop across the tip and ring leads toward the OPS analog 
line card. 

Outgoing calls 

For outgoing calls from a telephone, a line unit is seized when the telephone 
goes off-hook, placing a low-resistance loop across the tip and ring leads 
towards the NT1R20 OPS Analog Line Card. When the card detects the 
low-resistance loop, it prepares to receive digits. When the Succession CSE 
1000 is ready to receive digits, it returns a dial tone. Outward address 
signaling is then applied from the telephone in the form of loop (interrupting) 
dial pulses or DTMF tones. 
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Off-premise Station application 

The NT1R20 Off-Premise Station (OPS) Analog Line Card is designed 
primarily to provide an interface for off-premise station lines. An OPS line 
serves a terminal - usually, but not exclusively, a telephone set - remote from 
the PBX either within the same serving area as the local office, or through a 
distant office. The line is not switched at these offices; however, depending 
on the facilities used, the local office serving the OPS station can provide line 
functions such as battery and ringing. Facilities are generally provided by the 
local exchange carrier (usually, OPS pairs are in the same cable as the 
PBX-CO trunks). 

The traditional OPS scenario configuration is shown in Figure 56 on 
page 267. 
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Figure 56 

Traditional OPS application configuration 
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Note: Do not confuse OPS service with Off-Premise Extension (OPX) 
service. OPX service is the provision of an extension to a main subscriber 
loop bridged onto the loop at the serving CO or PBX. Do not confuse 
CLS OPS (assigned in the analog (500/2500-type) telephone 
administration program LD 10) with OPX, which denotes Off-Premise 
Extension service. 
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Other applications 

The operating range and built-in protection provisions of the NT1R20 OPS 
Analog Line Card make it suitable for applications which are variants on the 
traditional configuration shown in Figure 56 on page 267. Examples of such 
applications are: 

• a PBX in a central building serving stations in other buildings in the 
vicinity, such as in an industrial park, often called a campus environment. 
Facilities can be provided by the local exchange carrier or can be 
privately owned. Protection could be required 

• termination to other than a telephone set, such as to a fax machine 

• individual circuits on the NT1R20 OPS Analog Line Card can also be 
configured as On-Premise Station (ONS) ports in LD 10: 

— to have ONS service with hazardous and surge voltage protection 
(not available on other analog line cards) 

— to use otherwise idle NT1R20 OPS Analog Line Card ports 

Transmission considerations 

The transmission performance of OPS lines depends on the following factors: 

• the port-to-port loss for connections between OPS ports and other ports 

• the transmission parameters of the facilities between the OPS port and 
the off-premise station or termination 

• the electrical and acoustic transmission characteristics of the termination 

These factors must be considered when planning applications using the OPS 
analog line card. They are important when considering configurations other 
than the traditional OPS application as shown in Figure 56 on page 267. The 
following provides basic transmission planning guidelines for various OPS 
applications. 
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Port-to-port loss 

Loss is inserted between OPS analog line card ports and other ports in 
accordance with the loss plan. This plan determines the port-to-port loss for 
each call. When a port is configured for CLS OPS, loss is programmed into 
the OPS analog line card on a call-by-call basis. When configured for CLS 
ONS, an OPS analog line card port is programmed to a value that is fixed for 
all calls. The loss in the other port involved in the call can vary on a 
call-by-call basis to achieve the total loss scheduled by the plan. 

For satisfactory transmission performance, particularly on connections 
between the public network and an OPS termination, it is recommended that 
facilities conform to the following: 

• Total 1 kHz loss from the local serving CO to the OPS terminal should 
not exceed 7.0 dB. The total loss in the facility between the PBX and the 
terminal must not exceed 4.5 dB. See Figure 56 on page 267. 

The following requirements are based on historic inserted connection 
loss (ICL) objectives: 

— PBX - CO trunk: 5 dB with gain; 0 — 4.0 dB without gain 

— OPS line: 4.0 dB with gain; 0 - 4.5 dB without gain 

Economic and technological changes have led to modifications of 
these objectives. But since the loss provisions in the PBX for OPS 
are constrained by regulatory requirements as well as industry 
standards, they are not designed to compensate for modified ICL 
designs in the connecting facilities. 

• Nortel Networks recommends that the attenuation distortion (frequency 
response) of the OPS facility be within ±3.0 dB over the frequency range 
from 300 to 3000 Hz. It is desirable that this bandwidth extend from 200 
to 3200 Hz. 

• The terminating impedance of the facility at the OPS port be 
approximately that of 600 ohms cable. 

If the OPS line facility loss is greater than 4.5 dB but does not exceed 15 dB. 
line treatment using a switched-gain Voice Frequency Repeater (VFR) will 
extend the voice range. 
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The overall range achievable on an OPS line facility is limited by the 
signaling range (2300 ohms loop including telephone set resistance). The 
signaling range is unaffected by gain treatment; thus, gain treatment can be 
used to extend the voice range to the limit of the signaling range. For 
example, on 26 AWG wire, the signaling range of 2300 ohms corresponds to 
an untreated metallic loop loss of 15 dB. Gain treatment (such as a VFR) with 
10.5 dB of gain would maintain the OPS service loss objective of 4.5 dB 
while extending the voice range to the full limit of the signaling range. 

15 dB 
-4.5 dB 

= 10.5 dB 

The use of dial long line units to extend signaling range of OPS analog line 
cards beyond 15 dB is not recommended. 

Termination transmission characteristics 

The loss plan for OPS connections is designed so that a connection with an 
OPS termination will provide satisfactory end-to-end listener volume when 
the OPS termination is a standard telephone set. The listener volume at the 
distant end depends on the OPS termination transmit loudness characteristics; 
the volume at the OPS termination end depends on the OPS termination 
receive loudness characteristics. 

On some standard telephone sets, the loudness increases with decreased 
current. As the line (PBX to OPS termination) facility gets longer and loss 
increases, the increased loudness of the set compensates for the higher loss, 
assuming direct current feed from the PBX with constant voltage at the 
feeding bridge. This compensation is not available in the following situations: 

• when the termination is a non-compensating telephone set 

• when the OPS port is served by a line card using a constant-current 
feeding bridge 

• when the OPS termination is to telephone sets behind a local switch 
providing local current feed, such as a key telephone system 
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OPS line terminations with loudness characteristics designed for other 
applications can also impact transmission performance. For example, 
wireless portables loudness characteristics are selected for connections to 
switching systems for wireless communication systems; if deployed in an 
OPS arrangement without due consideration for these characteristics, the 
result could deviate significantly from optimum loudness performance. 

NT1R20 OPS analog line card installation 

Set the jumpers on the NT1R20 OPS card. 

Each line interface unit on the card has two jumper blocks that are used to 
select the proper loop current, depending on loop length. See Figure 57 on 
page 271. 

For units connected to loops of 460 to 2300 ohms, both jumper blocks for that 
unit must have jumper straps installed. For loops that are 460 ohms or less, 
jumper straps are not installed. 

Insert the OPS card in its assigned slot. Cross-connect off-premise 
telephones. 


Figure 57 
Set the jumpers 
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NT5K02 Flexible Analog Line Card 

Contents 

This section contains information on the following topics: 


Overview. 273 

Applications. 274 


Overview 

The NT5K02 Flexible Analog Line Card provides an interface for up to 
16 analog (500/2500-type) telephones equipped with either ground button 
recall switches, high-voltage Message Waiting lamps, or low-voltage 
Message Waiting LEDs. It can be installed in slots 1,2, 3, and 4 of the Media 
Gateway, and in slots 7, 8, 9 and 10 of the Media Gateway Expansion. 

Up to four NT5K02 Flexible Analog Line Card are supported in each Media 
Gateway. Up to four NT5K02 Flexible Analog Line Card are supported in 
each Media Gateway Expansion. 

The NT5K02 Flexible Analog Line Card performs several functions, 
including: 

• flexible transmission 

• ground button operation 

• low-voltage Message Waiting option 

• card self-ID for auto-configuration 
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Applications 


The NT5K02 Flexible Analog Line Card can be used for the following 

applications: 

• NT5K02AA high-voltage Message Waiting analog line card typically 
used in Australia 

• NT5K02DA ground button, low-voltage Message Waiting, analog line 
card typically used in France 

• NT5K02EA ground button, low-voltage Message Waiting, analog line 
card typically used in Germany 

• NT5K02FA ground button, low-voltage Message Waiting, analog line 
card with 600% termination (A/D -4 dB, D/A-l dB) 

• NT5K02GA same as NT5K02FA with a different loss plan (A/D -4 dB, 
D/A-3 dB) 

• NT5K02HA ground button, low-voltage Message Waiting, analog line 
card typically used in Belgium 

• NT5K02JA low-voltage Message Waiting, analog line card typically 
used in Denmark 

• NT5K02KA ground button, low-voltage Message Waiting, analog line 
card typically used in Netherlands 

• NT5K02LA and NT5K02LB analog line card typically used in New 
Zealand 

• NT5K02MA ground button, low-voltage Message Waiting, analog line 
card typically used in Norway 

• NT5K02NA ground button, low-voltage message Waiting, analog line 
card typically used in Sweden 

• NT5K02PA ground button, low-voltage Message Waiting, analog line 
card typically used in Switzerland 

• NT5K02QA ground button, low-voltage Message W'aiting, analog line 
card typically used in the United Kingdom 
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Overview 


The NT8D03 Analog Line Card provides an interface for up to 16 analog 
(500/2500-type) telephone sets. It is equipped with an 8051-family 
microprocessor that performs the following functions: 

• control of card operation 

• card identification 

• self-test 

• status reporting to the controller 

• maintenance diagnostics 

The NT8D03 Analog Line Card can be installed in Slots L 2, 3, and 4 of the 
Media Gateway, and in Slots 7, 8, 9 and 10 of the Media Gateway Expansion. 

A maximum of four NT8D03 Analog Line Cards can be installed in each 
Media Gateway. A maximum of four NT8D03 Analog Line Cards can be 
installed in each Media Gateway Expansion. 
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NT8D09 Analog Message Waiting 
Line Card 


Contents 


This section contains information on the following topics: 


Description. 277 

Physical description. 278 

Functional description. 279 

Technical summary. 280 

Analog line interface. 280 

Power requirements. 283 

Foreign and surge voltage protections. 284 

Overload level. 284 


Description 

The NT8D09 Analog Message Waiting Line Card (p-Law) provides an 
interface for up to 16 analog (500/2500-type) telephones with the Message 
Waiting lamp feature. 

The NT8D09 Analog Message Waiting Line Card is functionally identical to 
the NT8D03 Analog Line Card, except it can also connect a high-voltage, 
low-current feed to each line to light the message waiting lamp on telephones 
equipped with the Message Waiting feature. 

The NT8D09 Analog Message Waiting Line Card supports 56K modem 
operation. 
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The NT8D09 Analog Message Waiting Line Card interfaces to and is 
compatible with the equipment listed in Table 67. 


Table 67 

NT8D09 Analog Message Waiting Line Card application and 
compatibility 


Equipment 

Specifications 

500-type rotary dial sets (or equivalent): 


dial speed 

8.0 to 12.5 pps 

percent break 

58 to 70% 

interdigital time 

150 ms 

2500-type Digitone sets (or equivalent): 


frequency accuracy 

±1.5% 

pulse duration 

40 ms 

interdigital time 

40 ms 

speed 

12.5 digits/s 


Physical description 

The NT8D09 Analog Message Waiting Line Card can be installed in Slots 1, 
2, 3, and 4 of the Media Gateway, and in Slots 7, 8, 9 and 10 of the Media 
Gateway Expansion. 

A maximum of four NT8D09 Analog Message Waiting Line Cards per Media 
Gateway and four NT8D09 Analog Message Waiting Line Cards per Media 
Gateway Expansion are supported. 

The NT8D09 Analog Message Waiting Line Card circuits connects to the 
backplane through a 160-pin connector. The backplane is cabled to a 
connector in the bottom of the cabinet which is cabled to the cross-connect 
terminal (main distribution frame) through 25-pair cables. Station apparatus 
then connects to the card at the cross-connect terminal. 


553-3023-211 Standard 2.00 November 2002 







NT8D09 Analog Message Waiting Line Card Page 279 of 284 


The faceplate of the NT8D09 Analog Message Waiting Line Card is equipped 
with a red LED which lights when the card is disabled. At power-up, the LED 
flashes as the analog line card runs a self-test. If the test completes 
successfully, the card is automatically enabled (if it is configured in software) 
and the LED goes out. 

Functional description 

The NT8D09 Analog Message Waiting Line Card contains a microprocessor 
that provides the following functions: 

• self-identification 

• self-test 

• control of card operation 

• status report to the controller 

• maintenance diagnostics 

The NT8D09 Analog Message Waiting Line Card also provides the 
following: 

• 600 ohms balanced terminating impedance 

• analog-to-digital and digital-to-analog conversion of transmission and 
reception signals for 16 audio phone lines 

• transmission and reception of Scan and Signaling Device (SSD) 
signaling messages over a DS-30X signaling channel in A10 format 

• on-hook/off-hook status and switchhook flash detection 

• 20 Hz ringing signal connection and automatic disconnection when the 
station goes off-hook 

• synchronization for connecting and disconnecting the ringing signal to 
zero crossing of ringing voltage 

• loopback of SSD messages and Pulse Code Modulation (PCM) signals 
for diagnostic purposes 

• correct initialization of all features at power-up 
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• direct reporting of digit dialed (500-type telephones) by collecting dial 
pulses 

• connection of-150 V dc at 1 Hz to activate message waiting lamps 

• lamp status detection 

• disabling and enabling of selected units for maintenance 

Technical summary 

Analog line interface 

Input impedance 

The impedance at tip and ring is 600 ohms with a return loss of: 

• 20 dB for 200 - 500 Hz 

• 26 dB for 500 - 3400 Hz 

Insertion loss 

On a station line-to-line connection, the total insertion loss at 1 kHz is 
6 dB ± 1 dB. This is arranged as 3.5 dB loss for analog to PCM, and 2.5 dB 
loss for PCM to analog. 

Frequency response 

The loss values in Table 68 are measured relative to the loss at 1 kHz. 

Table 68 

NT8D09 Analog Message Waiting Line Card frequency response 
(Part 1 of 2) 


Frequency 

Minimum 

Maximum 

60 Hz 

20.0 dB 

— 

200 Hz 

0.0 dB 

5.0 dB 

300 Hz 

-0.5 dB 

1.0 dB 

3000 Hz 

-0.5 dB 

1.0 dB 
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Table 68 

NT8D09 Analog Message Waiting Line Card frequency response 
(Part 2 of 2) 


Frequency 

Minimum 

Maximum 

3200 Hz 

-0.5 dB 

1.5 dB 

3400 Hz 

0.0 dB 

3.0 dB 


Message channel noise 

The message channel noise C-weighted (dBrnC) on 95 percent of the 
connections (line to line) with both ends terminated in 600 ohms does not 
exceed 20 dBrnC. 

Table 69 provides a technical summary of the NT8D09 Analog Message 
Waiting Line Card. 


Table 69 

NT8D09 Analog Message Waiting Line Card technical summary 
(Part 1 of 2) 


Impedance 

600 ohms 

Loop limit (excluding 
set) 

1000 ohms at nominal -48 V (excluding set) 

Leakage resistance 

30,000 ohms 

Ring trip 

During silent or ringing intervals 

Ringing voltage 

86 V ac 

Signaling 

Loop start 
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Table 69 

NT8D09 Analog Message Waiting Line Card technical summary 
(Part 2 of 2) 


Supervision 

Normal battery conditions are continuously 
applied (approximately -44.5 V on ring and 
-2.5 V on tip at nominal -48 V battery) 

Power input from 
backplane 

-48 (can be as low as -42 for dc-powered 
systems), +15, -15, +8.5 V and ringing voltage; 
also -150 V on analog message waiting line 
card 

Insertion loss 

6 dB± 1 dB at 1020 Hz 

3.5 dB loss for analog to PCM, 

2.5 dB loss for PCM to analog 


553-3023-211 Standard 2.00 November 2002 






NT8D09 Analog Message Waiting Line Card Page 283 of 284 


Power requirements 

Table 70 provides the power requirements for the NT8D09 Analog Message 
Waiting Line Card. 

Table 70 

Power requirements 


Voltage 
(+/-) ~ 

Tolerance 

Idle 

current 

Active 

current 

Max 

+ 12.0 V dc 

0.36 V dc 

48 mA 

0 mA 

48 mA 

+ 8.0 V dc 

0.40 V dc 

150 mA 

8 mA 

280 mA 

-48.0 V dc 

2.00 V dc 

48 mA 

40 mA 

688 mA 

-48.0 V dc 

5.00 V dc 

0 mA 

10 mA 
(Note 1) 

320 mA 

86.0 V ac 

5.00 V ac 

0 mA 

10 mA 
(Note 2) 

160 mA 

-150.0 Vdc 

3.00 V dc 

0 mA 

2 mA 

32 mA 

Note 1: Each active ringing relay requires 10 mA of battery voltage. 

Note 2: Reflects the current for ringing a single station set. There may be 
as many as five ringers on each line. 
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Foreign and surge voltage protections 

In-circuit protection against power line crosses or lightning is not provided on 
the NT8D09 Analog Message Waiting Line Card. When the analog line card 
is used to service off-premise telephones, the NTAK92 Off-Premise 
protection module must be used. Check local regulations before providing 
such service. 


Overload level 


Signal levels exceeding +7 dBm applied to the tip and ring cause distortion in 
speech transmission. 
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